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REPORT. 


To   the  Hanardble  the    Q-eneral  A&iemhly  of  the  State  of  Rhode 
Island^  etc. : — 

The  Board  of  Harbor  Commiseioziers,  established  by  Chapter 
556  of  the  Public  Laws,  passed  at  the  January  Session  of  1876, 
respectfully  submit  their  first  annual  report. 

The  members  of  the  Board  were  appointed  on  the  14th  day  of 
June,  and  organized  on  the  28th  of  the  same  month. 

The  Commissioners  are  aware  that  the  duties  which  have  been 
assigned  to  them  are  of  a  very  important  nature,  and  it  will  be 
their  constant  endeavor  to  aid  and  foster  all  the  facilities  for  nav- 
igation now  possessed  and  all  improvements  therein  which  may 
be  projected  by  the  citizens  of  the  State  and  to  avoid  interference 
with  any  private  enterprise  looking  to  such  improvements,  except 
in  cases  where,  in  their  judgment,  public  injury  would  otherwise 
result. 

The  admirable  location  of  Narragansett  Bay,  reaching  well 
inland  at  the  northern  limit  of  that  portion  of  our  Atlantic  Coast, 
which  can  be  reached  by  vessels  from  the  middle  and  southern 
Sjtates,  without  passing  the  dangerous  outer  shore  of  Cape  Cod, 
renders  its  improvement  for  navigable  purposes  of  unusual  impor- 
tanca  Within  its  shores  there  is  sufScient  room  for  the  present 
commerce  of  the  world  to  ride  in  safety.  At  its  head  lies  a  city 
of  over  one  hundred  thousand  inhabitants,  situated  upon  territory 
which  gives  a  rare  combination  of  suitable  high  ground  for  dwell- 
ines^  And  level  grouud  for  business,  within  easy  reach  of  three 
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streams  furnit  .  ■  i  . .,  water-power  for  manufacturing  purposes, 
and  to  which,  .  ^  •  ;  )aratively  moderate  expenditure,  twenty 
feet  navigation  at  low  water  can  be  brought.  Two  broad  and  deep 
entrances  from  the  sea,  one  or  the  other  of  which  can  be  made  in 
a  storm  blowing  from  any  direction,  furnish  easy  access  and  make 
this  bay  an  attractive  haven  to  seafaring  men. 

An  Advisory  Board,  consisting  of  Commodore  Daniel  Ammen, 
Chief  of  Bureau  of  Navigation ;  Major  Gouverneur  K.  Warren, 
United  States  Engineer ;  Captain  Carlisle  P.  Patterson,  Sup't.  U. 
Si  Coast  Survey,  has  been  appointed  by  the  President  of  the 
United  States,  to  aid  this  Board  in,  the  consideration  of  such  sub- 
jects as  are  of  national  interest,  and  their  advice,  which  is  rendered 
gp:atuitou8ly,  will  be  of  the  highest  value. 

Maps  and  plans  in  relation  to  our  harbors  and  channels,  obtained 
from  the  Coast  Survey  and  from  the  Engineer  Department  of  the 
United  States,  as  well  as  others  in  possession  of  the  city  of  Provi- 
dence, and  some  frpm  the  office  of  the  Secretary  of  State,  with  a 
few  from  other  sources,  have  been  or  are  being  copied  and  collated 
so  as  to  give  us  valuable  information  in  regard  to  the  changes 
which  have  occurred  or  may  be  going  on  within  our  public  waters. 

Believing  that  the  ship  channels  have  been  injuriously  shoaled 
by  the  dumping  of  ashes  from  steamers,  the  Commissioners 
requested  the  agents  of  the  various  lines  to  prohibit  the  throwing 
out  of  ashes  above  Sand  Point,  east  of  Prudence  Island,  above 
North  Point  east  of  Conanicut  Island  and  above  Sand  Point  in  the 
western  passage. 

A  dumping  ground  for  the  deposit  of  dredged  material  has  been 
designated  at  the  "  deep  hole  "  northwest  of  Rumstick  Point, 
where  all  such  material  is  now  required  to  be  carried.  This 
ground  is  about  nine  miles  from  Providence  harbor,  but  no  suita- 
ble place  above  this  is  known  to  the  Commissioners,  and  to  go 
farther  down  the  bay  would  not  only  cause  increased  expense  but 
would  subject  the  scows,  at  times,  to  a  rougher  sea  than  they 
could  be  expected  to  live  in.  A  considerable  portion,  and  perhaps 
the  whole,  of  the  dredged  material  can  be  taken  care  of  in  the 
construction  of  wharves  within  Providence  harbor,  if  plans  now 
under  consideration  are  perfected,  and  it  will  be  the  aim  of  the 
Commissioners  to  aid  in  this  result  so  far  as  they  can. 
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The  Commissioners,  having  studied  the  needs  of  Providence 
harbor,  advised  with  the  Harbor  Committee  of  the  City  Council, 
as  to  the  most  desirable  points  for  expending  the  money  appro- 
priated by  the  City  Council  for  dredging,  from  which  good  accom- 
modations for  the  heavy  coastwise  steamers  at  this  port  will  prob- 
ably result. 

Consultations  have  been  had  with  the  Commissioner  of  Shell 
Fisheries  in  regard  to  the  respective  duties  of  the  two  boards. 

The  attention  of  the  ofiEicers  of  the  Providence  and  Worcester 
Railroad  has  been  called  to  the  injury  likely  to  result  to  the  harbor 
&om  the  cutting  ofp  of  an  estimated  volume  of  more  than  three 
million  cubic  feet  from  the  tidal  flow  by  the  construction  of  a 
railroad  embankment,  without  an  opening,  across  a  portion  of 
Seekonk  river,  near  Walker's  Point.  This  volume  should  be 
restored  to  the  tidal  flow,  without  delay,  by  the  constiuction  of 
an  adequate  passage-way  through  the  embankment. 

Complaint  having  been  made  to  the  Commissioners  of  injury  to 
the  Pawtucket  harbor,  from  the  washing  in  of  earth  by  storm 
waters  from  the  highways  of  the  town,  and  by  the  deposit  of  ma- 
terial above  the  dam,  which  washes  into  the  harbor  below,  notice 
has  been  given  to  various  parties  responsible  for  such  injury,  to 
the  end  that  a  remedy  may  be  provided. 

Meetings  have  been  held  in  Bristol,  East  Greenwich  and  Paw- 
tucket, to  give  opportunity  to  the  inhabitants  to  offer  any  sugges- 
tions in  regard  to  the  public  waters.  It  is  intended  to  hold  similar 
meetings  in  other  towna 

Many  other  subjects  of  interest  in  the  development  or  preserva- 
tion of  the  trusts  committed  to  the  Commissioners  have  been  acted 
upon  or  are  under  consideration. 

The  Commissioners  offer  the  following  suggestions : 

An  office  should  be  provided  for  the  use  of  the  Commissioners 
and  the  keeping  of  plans  and  records. 

The  harbor  line  of  East  Providence  is  unsuitable,  in  the  opinion 
of  the  Commissioners,  and  they  would  suggest  ihe  repeal  of  the 
act  establishing  it.     A  new  line  will  soon  be  proposed. 

It  is  Jesirable  that  the  duties  of  the  commission  in  reference  to 
improvements  within  harbor  lines,  be  more  fully  defined.     The 
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experience  of  the  Aii-...  I  usetts  Harbor  Commissioners  will  prob- 
ably be  iiFcful  in  this  regard. 

The  commission  would  have  greater  apparent  authority  and 
probably  greater  weight  in  its  appeals  to  Congress  for  aid  in  im- 
proving the  harbor,  if  a  clause  directly  conferring  authority  to  act 
for  the  State,  in  such  appeals,  were  added  to  the  act. 

Additional  legislation  may  be  needed  to  insure  suitable  whai*f 
accommodations  for  transient  shipi)ing,  on  account  of  the  practice 
of  permanently  occupying  wharves  for  private  business. 

Tlie  desirability  of  requiring  compensation,  in  kind  or  in  money, 
for  tidal  sj^ace  occupied  by  permanent  structures,  as  is  done  in 
some  States,  should  be  con>idere(I.  If  such  compensation  is  re- 
quired in  money,  tlie  funds  resulting  therefrom  should  be  devoted 
exclusively  to  dredging  ship  channels  near,  or  valuable  to,  the 
wharves  or  other  struetures,  on  account  of  which  the  money  has 
been  paid.  While  it  is  desirable  to  encourage,  or  at  least  to  offer 
no  obstacle  to,  the  develoj  ment  of  wharf  properly,  such  devel- 
opment should,  in  our  opinion,  only  follow  the  legitimate  demand, 
including  a  fair  nmount  of  accommodation  in  excess  of  immediate 
needs,  for  the  purpose  of  inviting  an  increase  of  trade,  and  a  mod- 
erate tax  in  compensation  for  public  property  resigned  to  private 
control  and  use  ought  not  to  be  objected  to,  especially  when  it  is 
made  for  the  purpose  of  obtaining  a  fund  to  expend  in  repairing 
the  injury  caused  by  such  piivate  occupation  and  in  increasing  the 
value  of  the  property  so  taxed.  The  reason  for  imposing  such  a 
tax  consists  chiefly  in  the  fact  that  the  main  channels  are  preserved 
by  the  scour  of  the  tides,  and  the  efficiency  of  this  force  depends 
upon  the  volume  oi  watei  which  passes  into  and  out  of  a  basin  at 
each  tide.  Any  lessening  of  this  volume  will  have  a  tendency  to 
cause  the  channels  to  fill  up,  and  to  preserve  them  dredging  must 
be  resorted  to.  The  question  arises  then  as  to  the  source  from 
which  funds  for  this  dredging  should  be  obtained,  and  although  a 
part  of  it  may  fairly  be  raised  by  a  general  tax  upon  the  commu- 
nity benefited  by  the  increased  facilities  for  trade,  it  seems  most 
proper  that  the  structures  causing  the  injury  should  bear  an  addi- 
tional part  of  the  cost  of  the  remedy.  By  this  plan,  also,  the 
State  which  suirenders  public  property  to  private  use,  i*eceives  in- 
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direct  compensation  therefor.  There  are  rare  cases  in  which  the 
occupation  of  a  moderate  amount  of  tidal  space,  between  liicrh  and 
low  water,  does  not  injure  the  chann-  Is,  but  it  has  been  laid  down 
as  a  law  by  high  autliority  that  "  Where  the  hifjh  water  level  of  the 
mrface  of  the  river ^  estuary,  or  basin  is  the  same  as,  or  higher  than, 
the  level  seaward  of  the  point  of  abstraction,  a  diminution  of  tide* 
covered  area  will  reduce  the  effective  backwater.''^  Backwater  being 
the  term  by  which  the  volume  of  water  between  high  and  low  tide 
levels  is  designated. 

Where  the  inner  waters  rise  higher  than  the  outer  it  may  be 
concluded  that  the  space  for  receiving  the  tidal  flow  is  already 
smaller  than  is  required  for  the  fullest  effect  of  tidal  scour.  This 
is  the  case  with  the  waters  of  Nariagannett  Hay  and  Providence 
harbor ;  the  waters  pile  up  as  they  flow  inland  and  it  is  safe  to  say 
that  any  lessening  of  the  space  between  high  and  low  water,  to 
receive  the  tide  is  an  injury  and  that  artificial  means  must  be  re- 
sorted to  to  preserve  the  charmels. 

In  view  of  all  the  facts  of  the  case  we  recommend  that  a  com  • 
pensation  fund  be  established  from  a  tax  to  be  levied  on  parties 
who  displace  tide  waters  by  structures  or  otherwise,  and  that  the 
fund  thus  obtained  be  used  by  the  Board  of  IJarbor  Commissioners 
at  their  discretion  in  improving  the  channels  most  affected  by  the 
displacement. 

It  is  supposed  to  be  the  duty  of  the  commission  to  foster  and 
develop  the  rights  and  interests  of  the  State  in  the  public  waters 
as  well  as  to  prevent  direct  injury.  In  this  view  it  is  desirable 
that  an  amendment  be  made  to  the  act,  empowering  the  Commis- 
sioners to  make  such  examinations  and  observations  as  they  may 
deem  necessary. 

It  is  made  the  duty  of  the  Harbor  Commissioners  to  recommend 
such  further  legislation  as  they  may  deem  proper,  and  they  there- 
fore submit  herewith  a  new  draft  of  the  act,  under  which  they 
were  appointed,  embodying  such  changes  as  seem  to  them  desira- 
ble. 

J.  HERBERT  SHEDD, 

N.  F.  POTTER,  \  Harbor  Commissioners. 

JEDEDIAH  WILLIAMS, 
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To  the  Honorable  the  Oenercd  Assembly  of  the  State  of  Rhode  Islaiid, 
etc: 

The  Board  of  Harbor  Commissioners  respectfully  submit  their 
Second  Annual  Beport. 

APPOINTMENT  TO  THE  BOARD. 

At  the  May  Session  of  this  General  Assembly,  His  Excellency  the 
Governor,  with  the  advice  and  consent  of  the  Senate,  reappointed 
Jedediah  Williams,  whose  term  of  service  as  Harbor  Commissioner  had 
nearly  expired,  for  a  further  term  of  three  years. 

OFFICE. 

The  Commissioners  have,  in  conformity  with  Chapter  611,  of  the 
Public  Laws,  secured  an  oflBce  in  the  city  of  Providence,  at  an  annual 
rent  of  three  hundred  dollars,  where  they  keep  all  charts,  plans,  and 
other  papers  and  documents,  which  have  come  into  their  possession, 
and  it  also  affords  a  convenient  place  for  such  hearings  of  parties  as 
may  from  time  to  time  be  required. 

APPLICATION  TO  CONGRESS. 

In  accordance  with  the  authority  granted  to  the  Commissioners, 
they  have  forwarded  petitions  to  Congress,  praying  that  an  appropria- 
tion be  made  for  the  widening  and  deepening  of  the  channels  leading 
to  the  port  of  Providence,  of  which  a  copy  may  be  found  in  the  Ap- 
pendix to  this  report     The  petitions  were  presented  in  the  Senate  and 
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in  the  House  of  Representatives,  and  referred  respectively  to  the  Com- 
mittee on  Commerce  of  each  body.  Subsequently,  resolutions  were 
offered  by  Senator  Anthony,  in  the  Senate,  and  Representative  Eames, 
in  the  House,  calling  upon  the  Secretary  of  War  to  furnish  informa- 
tion as  to  the  needs  of  commerce  in  this  district,  and  an  estimate  of 
the  cost  of  improving  the  channels  leading  to  the  port  of  Providence. 
Said  resolutions  have  been  sent  by  the  Secretary  of  War  to  the  En- 
gineers' Department,  and  thence  forwarded  to  Gen.  G.  K.  Warren,  U. 
S.  Engineer,  in  charge  of  this  district.  •  Upon  receipt  of  the  resolu- 
tions, Gen.  Warren  communicated  with  this  Board,  asking  for  a  state- 
ment of  what  was  desired.  Whereupon  the  Commissioners*  prepared 
and  forwarded  a  statement,  of  which  a  copy  will  be  found  in  the 
Appendix.  The  Commissioners  have  been  notified  by  Gen.  Warren 
that  he  has  forwarded  his  report  to  Major-Gen.  Humphreys,  Chief  of 
Engineers  of  the  United  States,  and  they  have  held  themselves  in 
readiness  to  proceed  to  Washington,  with  such  surveys,  plans,  statis- 
tics, etc.,  as  have  been  collected  and  prepared  for  this  purpose. 

HARBOR    LINES. 

The  Commissioners,  having  given  notice  of  a  time  and  place  for 
hearing,  as  required  by  law,  all  parties  interested  in  the  establishment 
of  a  harbor  line  on  the  westerly  side  of  Seekonk  river,  from  India 
street  to  Bower  street,  and  such  a  healing  having  been  had,  marked 
out  a  suitable  harbor  line  and  caused  the  same  to  be  platted,  which 
they  reported  to  the  Governor  and  Senate,  at  the  May  Session  of  this 
Assembly,  and  it  was  approved  by  them. 

Upon  the  application  of  parties  at  Pawtucket,  for  authority  to  ex- 
tend their  wharves  where  there  are  now  no  harbor  lines  established, 
the  Commissioners,  finding  that  there  are  wharves  already  constructed 
which  extend  so  near  to  the  channel  as  to  make  the  passage-way  for 
vessels  narrower  than  is  desired,  deemed  it  advisable  and  necessary  that 
suitable  harbor  lines  should  be  fixed  on  both  sides  of  the  river;  they, 
therefore,  marked  out  a  line  on  the  east  side  from  the  lower  dam  to 
Bass  rock,  and  on  the  west  side  of  the  river  from  the  lower  dam  to 
Bensley's  Point. 
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They  have  also  held  meetings  with  the  parties  interested  in  the 
fixing  of  a  harbor  line  on  the  west  side  of  Seekonk  river,  from  Bower 
street  to  Central  or  Red  bridge. 

The  Commissioners  have  caused  these  lines  to  be  platted,  and  will 
soon  report  them  to  the  Governor  and  Senate,  for  their  approval. 

lu  their  last  annnal  report,  the  Commissioners  stated  that,  **  The 
harbor  line  of  East  Providence  is  unsuitable,  in  the  opinion  of  the 
Commissioners,  and  they  would  suggest  the  repeal  of  the  act  estab- 
iahing  it." 

A  plan  is  preparing,  upon  which  a  new  harbor  line  will  be  marked 
oat  from  *a  point  about  two  hundred  feet  northerly  from  Washington 
bridge  and  extending  to  Kettle  Point,  and  also  on  the  westerly  side  of 
the  river  from  India  street  southerly  and  westerly  along  the  property 
of  the  Boston  and  Providence  Bailroad  Company;  and  we  recommend 
that  action  be  taken  thereon. 

Plans  will  soon  be  submitted,  showing  the  harbor  lines  as  they  now 
exist  on  both  sides  of  Providence  river,  from  Crawford  street  bridge  to 
Fox  Point,  on  the  east  side,  and  from  Crawford  street  bridge  to  Sim- 
mons' wharf,  on  the  west  side. 

Your  attention  is  called  to  the  encroachments  which  existed  when 
this  Commission  was  appointed. 

ENCROACHMENTS. 

Since  this  Commission  was  established,  the  following  wharves  have 
been  reconstructed,  and  encroachments  made  beyond  the  harbor  line. 

Wharf  owned  by  Alexander  Duncan,  et  al.,  near  the  foot  of  Hay 
street. 

Wharf  owned  by  Daniel  E.  Day,  near  the  foot  of  Pine  street. 

Wharf  owned  or  represented  by  Richard  W.  Comstock,  near  the 
foot  of  Power  street. 

Notices  have  been  sent  to  these  parties,  calling  their  attention  to 
Section  5  of  Chapter  611,  of  the  Public  Laws;  but  as  the  encroach- 
ments served  simply  to  bring  these  structures  more  nearly  into  con- 
formity with  structures  already  existing,  and  not  to  make  a  marked 
encroachment  along  the  shore,  no  proceedings  have  as  yet  been  com- 
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menced  against  them.  This  delay  has  been  suffered  that  we  might 
call  your  attention  to  the  whole  matter^  and  we  respectfully  ask  in- 
structions upon  the  subject. 

SURVEYS. 

Surveys  have  been  made  of  Pawtucket  river,  on  the  east  side,  from 
the  lower  dam  to  Bass  rock,  and  on  the  west  side  from  the  lower  dam 
to  Bensley's  Point;  on  the  westerly  side  of  Seekonk  river  from  Central 
bridge  to  Bower  street,  from  Bower  street  to  India  street,  and  from 
India  street  to  a  point  near  the  works  of  the  Union  Oil  Company;  on 
the  east  side  of  Seekonk  river  from  a  point  about  two  hundred  feet 
northerly  of  Washington  bridge  to  Kettle  Point,  in  Providence  river, 
and  from  Long  wharf  (as  it  formerly  existed),  on  the  west  side  of 
Providence  river,  to  Simmons'  wharf. 

Where  applications  have  been  made  for  a  license  for  the  construc- 
tion of  wharves,  surveys  have  also  been  made. 

DUMPING   GROUND. 

Applications  having  been  made  for  a  dumping  ground,  where  the 
city  of  Providence  could  deposit  material  dredged  from  the  harbor,  a 
place  known  as  the  ''  Deep  hole,"  opposite  Rumstick  Point,  was  de- 
signated. Subsequently,  action  of  the  Legislature  (see  Chapter  623,  of 
the  Public  Laws)  caused  the  Commissioners  to  select  another  place  for 
such  dumping  ground,  and  they  designated  an  area  opposite  Sandy 
Point,  east  of  Prudence  Island,  where  there  is  a  depth  of  thirteen  to 
fifteen  fathoms  of  water  at  low  tide,  and  also  an  area  on  the  west  side 
of  Providence  harbor,  between  Hill's  wharf  and  Sassafras  Point,  pro- 
viding said  material  should  be  deposited  at  least  six  hundred  feet  inside 
of  the  harbor  line. 

The  contract  made  by  the  city  of  Providence  for  dredging,  the 
present  year,  provides  that  all  material  shall  be  put  on  the  flats  be- 
tween HiU's  wharf  and  Sassafras  Point 

LICENSES. 

The  following  licenses  to  build  wharves  have  been  issued: 
1.     May  7,  James  Lawless,  Bristol,  250x40  feet,  bridge  wharf  and 
stone  piers. 


HABBOR  GOHKISBIONEBS'  BEPOBT.  7 

2.  June  13,  Warren  J.  Orosby,  Drownville,  250x30  feet,  timber 
wharf,  filled  with  shells. 

3.  July  28,  R  B.  Higgins  &  Co.,  Bullock's  Cove,  80x40  feet,  timber 
dock. 

4.  October  17,  Buel  Buckingham,  Drownville,  100x25  feet,  timber 
wharf,  filled  with  shells. 

5.  November  21,  Daniel  E.  Day,  Providence,  to  rebuild  about  90 
feet  of  face  of  wharf,  stone  wall  on  pile  foundation. 

HEABINGS  BEFOBE  THE  BOABD  IK  ADDITION  TO  THE  BEQULAB  BUSI- 
NESS   MEETINGS. 

Two  hearings  with  the  Committee  on  Harbors  of  the  City  Coun- 
cil of  Providence  and  parties  interested,  as  to  a  proper  plan  of  piers 
and  slips  to  be  constructed  on  the  west  side  of  the  harbor  below  Hill's 
wharf. 

Two  hearings  with  riparian  proprietors  in  relation  to  fixing  harbor 
line  on  the  west  side  of  Seekonk  river,  between  Bower  street  and 
India  street. 

One  hearing  with  Samuel  M.  Gray,  City  Engineer,  and  Edward  S. 
Philbrick,  Civil  Engineer  of  Boston,  in  the  matter  of  building  harbor 
wall  on  Seekonk  river,  above  Washington  bridge. 

Four  hearings  with  Brook  street  district  Committee,  in  the  matter 
of  filling  along  the  westerly  side  of  Seekonk  river. 

One  hearing  with  Daniel  E.  Day  and  John  Howe,  Civil  Engineers, 
in  relation  to  the  harbor  line  on  the  west  side  of  Pi'ovidence  river. 

One  hearing  with  riparian  proprietors  in  relation  to  fixing  harbor 
lines  on  the  west  side  of  Seekonk  river,  between  Bower  street  and 
Central  bridge. 

One  hearing  in  relation  to  the  depositing  of  material  in  the  river 
above  and  below  the  dam  in  Pawtucket,  and  also  in  regard  to  the 
emptying  of  the  sewers  and  wash  of  the  streets  into  the  riVer  below 
the  dam.  Complaint  was  made  by  those  present  of  the  approaches  to 
Washington  bridge. 

Four  hearings  with  riparian  proprietors,  in  relation  to  fixing  harbor 
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lines  on  both  sides  of  Pawtucket  river;  on  the  east  side  from  the  lower 
dam  to  Bass  rock,  and  on  the  west  side  from  the  lower  dam  to  Bensley's 
Point. 

Two  hearings  upon  complaint  by  James  Connery,  of  Bristol,  in  the 
matter  of  an  alleged  obstruction  caused  by  the  erection  of  a  building 
adjacent  to  his  wharf. 

One  hearing  upon  complaint  that  the  Citizens  Oas  Light  Company 
deposited  their  refuse  coal  tar  into  the  river,  thereby  causing  damage 
to  the  boats  of  the  Providence  Yacht  Club. 

ADVISORY  COUNCIL. 

The  Commissioners  having  invited  the  United  States  Advisory 
Council,  meetings  with  them  were  held  August  14th,  15th  and  16th, 
during  which  time  they  reviewed  the  whole  work  under  the  Commis- 
sioners' care,  and  fully  discussed  and  considered  the  subjects  appertain- 
ing thereto.  They  also  went  by  steamer  and  visited  many  points 
which  were  brought  to  their  attention. 

In  the  Appendix  to  this  report  will  be  found  copies  of  the  questions 
asked  of  the  Council,  and  their  very  full  and  able  reports  in  reply. 

WORK  OF  THE  UNITED   STATES  ENGINEER. 

By  the  courtesy  of  Gen.  G.  K.  Warren,  the  Board  has  received  a 
printed  copy  of  his  report  upon  the  Government  works  under  his 
charge  in  Rhode  Island,  for  the  year  ending  June  30,  1877.  The  fol- 
lowing is  a  brief  summary  from  the  report  of  the  Chief  of  Engineers 
in  regard  to  the  work  upon  which  Gen.  Warren's  report  in  full  will  be 
found  in  the  Appendix: — 

Pawtucket  or  Seekonk  River,  Rhode  Island. 

No  work  has  been  done  during  the  fiscal  year,  and  none  will  be  done 
this  season,  unless  the  shoals  become  troublesome,  or  some  accidental 
obstruction  occurs. 

Bulkhead  Rock,  Providence  River,  RJwde  Island. 

This  rock  is  a  dangerous  and  annoying  obstruction  to  all  vessels  en- 
tering or  leaving  the  port  of  Providence,  drawing  more  than  fourteen 
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feet  It  was  removed  down  to  fourteen  feet,  at  mean  low  water,  under 
an  appropriation  made  in  1870.  A  depth  of  eighteen  feet,  at  mean  low 
water,  is  deemed  to  be  necessary,  to  make  which  it  is  estimated  will 
require  an  appropriation  of  $5,000. 

Newport  Harbor,  Rhode  Island, 

With  a  small  balance  of  the  appropriation  of  March  3, 1875,  and  the 
assistance  of  the  officers  of  the  United  States  Navy,  Torpedo  Station, 
and  those  of  the  Old  Colony  Steamboat  Company,  two  large  boulders 
were  removed  from  the  channel.  These  boulders  have  been  struck 
several  times,  at  extreme  low  tides,  by  the  large  steamboats,  and  dur- 
ing the  last  year  caused  considerable  damage.  The  improvement 
planned  at  this  place  was  designed  to  facilitate  business  at  the  port, 
and  not  to  increase  its  capacity  as  a  harbor  of  refuge.  With  this  view, 
all  has  been  done  that  is  now  needed. 

Block  Island  Harbor j  Rhode  Island, 

Work  has  been  commenced  on  the  proposed  detached  pier,  under 
the  appropriation  made  by  the  act  of  August  14,  1876.  The  funds 
now  available  will  complete  the  breakwater  designed  for  the  business 
of  the  island. 

The  harbor  has  become  the  resort  of  numbers  of  fishing  vessels,  be- 
longing elsewhere,  so  that  at  times  it  is  quite  filled  up.  It  will  un- 
doubtedly be  sought  by  fishermen  and  ordinary  coasters  in  numbers 
stifficient  to  fill  a  harbor  of  several  times  its  capacity.  The  present 
work  was  not  designed  to  meet  this  want.  At  the  close  of  the  season's 
work  a  final  report  will  be  made,  which  will  include  plans  and  esti- 
mates of  cost  of  meeting  the  probable  wants  of  the  future. 

Pawcaluck  River,  Rhode  Island  and  ConnecticuL 

This  improvement,  as  projected,  has  been  completed,  and  no  further 
work  is  now  contemplated.  The  small  balance  is  reserved  to  remove 
any  small  obstruction  that  may  by  accident  be  placed  in  the  channel. 

Little  Narragansett  Bay,  Rhode  Island  and  Comiecticut. 
The  improvement  projected  for  this  locality,  is  to  open  a  channel 
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two  hundred  feet  wide  and  seven  and  a  half  feet  deep,  at  mean  low 
water,  along  the  north  shore  of  the  bay,  by  dredging  and  by  removing 
such  rocks  as  may  be  found  in  the  way. 

The  original  estimate  for  the  work  was  151,000,  deducting  $5,000 
already  appropriated,  leaves  $46,000  still  required  to  complete  the 
work.  One-half  of  this  amount  could  be  advantageously  expended 
during  the  next  fiscal  year,  and  would  probably  suffice  to  open  a  chan- 
nel one  hundred  feet  wide,  and  thus  utilize  the  improvement  of  Paw- 
catuck  river,  which  was  completed  last  year. 

We  wish  to  express  our  high  appreciation  of  the  value  to  this  State 
of  the  services  of  the  distinguished  men  who  compose  the  United 
States  Advisory  Council :  Kear-Admiral  Daniel  Ammen,  U.  S.  N., 
Brevet-Major-Gen.  G.  K.  Warren,  XT.  S.  A.,  and  Prof.  Henry  Mitch- 
ell, U.  S.  0.  S. 

Respectfully  submitted, 

J.  HERBERT  SHEDD,     ) 

N.  F.  POTTER,  V  Harbor  Commissioners, 

JEDEDIAH  WILLIAMS,  ) 


APPENDIX. 


A. 
PETITION  TO  CONGRESS. 

To  the  Honorable  Senate  and  House  of  Representatives  of  the  United 
States  in  Congress  assembled: 

The  petition  of  the  undersigned,  Harbor  Commissioners  of  the 
State  of  Rhode  Island,  etc., — acting  under  the  authority  and  on  be- 
half of  the  said  State,  respectfully  represents — 

That  the  port  of  Providence  is  situated  at  the  northern  limit  of 
coastwise  navigation  for  vessels  that  cannot  safely  pass  the  dangerous 
coast  of  Gape  God,  and  has  long  been  an  important  commercial  sta- 
tion. It  has  good  railroad  facilities  connecting  with  all  parts  of  New 
England  and  the  northern  States. 

The  United  States  has,  from  time  to  time,  expended  money  for  the 
improvement  of  navigation  to  this  port;  but,  for  several  years,  the 
sums  so  expended  have  been  of  trifling  amount. 

The  business  of  the  port  demands  vessels  of  deeper  draught  than 
can  pass  over  a  long  bar  which  is  in  the  unimproved  part  of  the  har- 
bor, having  a  least  depth  of  about  fourteen  feet  at  mean  low  water, 
along  the  pathway  of  vessels. 

By  the  excavation  of  a  channel  of  suitable  width  and  depth  through 
this  bar,  and  the  straightening  and  widening  of  the  channel  at  minor 
points,  ocean  vessels  of  deep  draught  may  pass  from  the  sea  to  the 
harbor,  by  the  eastern  passage,  a  distance  of  about  thirty  miles. 

In  order  to  furnish  a  convenient  course  for  vessels  of  equal  draught 
through  the  western  passage,  it  would  be  necessary  to  cut  a  channel 
through  a  short  bar  about  eight  miles  below  Providence  harbor.  As 
there  are  two  safe  and  commodious  entrances  to  Narragansett  Bay, 
one  or  the  other  of  which  can  be  made  by  vessels  in  a  storm  from  any 
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quarter,  it  is  very  desirable  that  vessels  driven  to  enter  by  the  western 
passage,  should  be  able  to  continue,  without  interruption,  on  their 
way  to  Providence  harbor.  The  western  passage  is  the  most  impor- 
tant to  commerce. 

The  material  of  which  these  bai-s  are  composed  is  believed  to  be 
sand  and  -mud,  easy  of  excavation.  The  city  of  Providence  has  ex- 
pended or  appropriated  about  a  hundred  thousand  dollars  for  dredging 
in  the  harbor  since  1870,  and  the  average  price  per  cubic  yard,  for  the 
last  three  years,  has  been  less  than  twelve  cents. 

The  character  of  the  tidal  basin  is  such  that  channels  would  proba- 
bly be  permanently  maintained  at  small  cost. 

Your  petitioners,  therefore,  pray  your  honorable  bodies  to  make  an 
appropriation  for  the  removal  of  obstructions,  so  that  vessels  of  the 
-larger  class  may  find  convenient  and  safe  passage  to  this  important 
harbor. 

J.  HERBERT  SHEDU, 

N.  F.  POTTER,  )■  Harbor  Commissioner. 

JEDEDIAH  WILLIAMS, 


B. 
STATEMENT  TO  GEN.  WARREN. 

To  Oen.  O.  K.  Warren^  Major  of  Engineers^  Newport^  R.  L: 

Sm: — We  have  received  from  you  a  communication  enclosing  a  resolution  of 
the  House  of  Representatives,  of  which  the  following  are  copies: 

[COMMUNICATION.] 

Emoinebr^s  Office  Unfted  States  Army,  ) 
Newport,  R.  I.,  February  8,  1878.         J 

Mr.  J.  Herbert  SJiedd^  Civil  Enffineerj  Fre^ddent  Rhode  Islaiid  Harbor  Commission, 
Providence,  R.  I.: 

Sir: — I  have  just  received  the  resolution  of  the  House  of  Representatives,  of 
which  the  enclosed  is  a  copy. 

The  subject  has  been  referred  to  me  by  the  Chief  of  Engineers  United  States 
Army  for  a  report,  with  directions  to  confer  with  parties  represenjting  the  inter- 
ests involved.    The  matter,  you  know,  has  already  been  considered  by  us,  so  that 
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its  points  are  familiar.  I  wish  therefore  you  would  forward  to  me  such  report 
from  your  honorable  board  as  will  represent  the  question  in  the  light  you  regard 
it,  to  aid  me  in  making  my  report,  and  to  be  transmitted  with  it  to  the  Chief  of 
Engineers.  In  Its  regular  course  it  will  probably  bo  transmitted  to  Congress  and 
printed  for  the  use  of  the  members  in  passing  upon  the  subject  itself. 

Yours  respectfully, 

G.  K.  WARREN, 
Maior  Engineer y  Brevet-Maior-Qeneral  United  States  Amiy, 


RESOLUTION. 

In  the  Houbb  of  Repbbsrntatiyas,  ) 

February  5, 1878.      ) 

On  motion  of  Mr.  Eames: 

Beaolved,  That  the  Secretary  of  War  be  and  he  is  hereby  directed  to  communi- 
cate to  this  House  as  soon  as  practicable  what  improvements,  if  any,  are  de- 
manded by  fhe  interests  of  commerce  for  the  improvement  of  navigation  to  the 
port  of  Providence,  R  I.,  based  on  examinations  and  surveys  already  made  by 
the  Coast  Survey  or  other  departments  of  the  Qovernment,  together  with  the  es- 
timated cost  of  such  improvements. 

In  response  to  your  request  we  respectfully  submit  the  following: 

The  improvement  of  the  navigation  of  this  port,  for  which  we  ask 
and  which  we  consider  to  be  urgently  demanded  by  the  interests  and 
for  the  safety  of  commerce  would  be  accomplished: — 

First — By  widening  and  deepening  the  main  channel  from  Fox 
Point,  above  and  east  of  which  (on  the  Providence  and  Seekonk 
rivers)  are  our  present  wharves,  to  Field's  Point,  which  is  at  the  en- 
^nce  to  the  inner  harbor  from  Narragansett  Bay.  The  distance  be- 
tween the  two  points  by  the  thread  of  the  channel  is  about  one  and 
one-sixth  nautical  miles.  There  is  deep  water  at  both  the  upper  and 
lower  ends  of  this  distance,  but  in  the  middle  a  bar  exists  having  at 
points  only  fourteen  feet  depth  of  water  at  low  tide.  A  channel 
suited  to  this  position  should  be  about  1,060  feet  in  width  between  its 
outer  banks,  150  feet  of  which  width,  in  the  centre,  should  be  23  feet 
in  depth  at  low  water,  and  then  of  decreasing  depths  on  each  side,  to 
the  outer  banks,  w)iere  the  depth  should  be  6  feet  at  low  water.  This 
form  of  channel  would  meet  all  the  requirements  of  the  case.  It 
would  afford  good  anchorage  ground  on  each  side  of  the  central  path- 
way, leaving  a  free  course  for  the  manoeuvering  or  passage  of  vessels 
under  sail. 
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Second — Below  Field's  Point,  within  the  bay,  a  continuous  channel 
should  be  secmred  at  least  800  feet  in  width  with  a  central  pathway  23 
feet  in  depth.  This  part  of  the  work  would  necessitate  the  deepening 
of  the  natural  channel  at  three  points,  to  wit:  Opposite  Bocky  Point; 
about  half  the  distance  between  Gaspee  Point  and  the  Pawtuxet  bea- 
con, and  opposite  the  village  of  Pawtuxet  The  channel  should  also 
be  widened  between  a  point  nearly  opposite  Pawtuxet  village  and 
Field's  Point. 

We  should  then  have  an  unobstructed  passage-way  from  the  open 
sea  to  our  docks  for  such  heavy  draught  foreign  and  coast-wise  vessels 
and  for  such  numbers  of  all  draughts  as  would  certainly  seek  our  har- 
bor if  so  improved. 

As  the  streams  emptying  into  the  harbor  are  not  of  such  size  or 
character  as  to  bring  down  any  considerable  amount  of  silt,  it  is  quite 
probable  that  if  the  channel  is  once  properly  improved  only  a  small 
annual  outlay  will  be  required  to  preserve  its  condition.  The  esti- 
mated volume  of  material  to  be  removed  between  Fox  Point  and 
Field's  Point,  to  secure  the  desired  channel,  is  about  2,250,000  cubic 
yards,  measured  in  bank;  for  the  work  in  the  bay  the  amount  would 
be  about  1,204,510  cubic  yards. 

As  will  hereafter  appear  by  the  contract  prices  for  similar  work  for 
the  city,  there  are  few  or  no  harbors  where  dredging  can  be  more 
cheaply  done;  and,  as  the  proposed  improvement  consists  mainly  of 
that  kind  of  work,  it  follows  that,  at  comparatively  small  cost,  the 
chief  obstacle  to  our  advancement  in  commercial  prosperity  may  be 
removed. 

We  feel  assured  that  the  contemplated  dredging  can  be  done  at  the 
rate  of  seven  cubic  yards  for  $1.00. 

If  this  work  is  done,  a  continuous  channel  of  about  thirty  miles  in 
length,  of  twenty-three  feet  depth  of  water,  from  the  sea  to  this  port, 
may  be  secured. 

The  city  of  Providence  has  peculiar  advantages  of  location  as  an 
importing  and  exporting  center.  Its  outer  harbor  is  Narragansett 
Bay,  through  one  of  the  two  unobstructed  passages  to  which  it  can  be 
entered  by  the  largest  vessels  that  float,  in  any  wind,  at  any  time, 
without  a  pilot;  and  it  is  never  obstructed  by  ice  to  prevent  making  a 
good  harbor.  It  is  completely  land-locked,  and  has  about  seventy 
square  miles  of  anchorage,  where  the  entire  shipping  of  all  the  ports 
of  the  United  States  could  ride  out  any  storm  in  safety. 

The  harbor  proper  is  an  interior  basin  at  the  head  of  the  bay,  hav- 
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ing  an  area  of  aboat  700  acres,  with  a  channel  leading  up  to  the 
wharves.  This  channel  is  obstructed  by  a  bar,  having  only  fourteen 
feet  depth  in  places  at  low  water,  as  already  stated. 

The  city  of  Proyidence  is  the  second  in  size  in  New  England,  and 
the  sixteenth  in  the  United  States.  It  now  contains  a  population  of 
about  100,000,  having  made  a  very  rapid  growth  in  the  last  ten  years. 
It  is  the  most  northerly  important  terminus  of  safe  and  convenient 
navigation  from  southern  ports,  lying,  as  it  does,  about  thirty  miles 
into  the  interior  of  New  England,  and  having  direct  railroad  com- 
munication  with  all  parts  of  those  States  and  the  Canadas,  and,  by  tap- 
ping the  roads  leading  west,  with  the  grain  producing  States. 

It  is  the  radiating  center  of  supplies  of  raw  material,  as  also  the 
market  for  an  immense  aggregate  of  manufacturing  industries  located 
immediately  around  it  and  mainly  developed  and  sustained  by  the 
water  power  of  three  streams.  The  leading  manufactures  are  cotton 
and  woolen  goods,  machinery,  arms,  etc.,  in  which  there  are  about 
fifty  million  dollars  invested  capital. 

Of  print  cloths,  there  were  reported  sold  here  in  1877,  a  year  of 
great  depression  in  business,  and,  therefore,  not  a  fair  showing, 
2,742,330  pieces.  The  average  annual  sales  during  the  previous  ten 
years  amounts  to  4,614,733  pieces. 

The  total  reported  receipts  of  cotton  in  this  market,  by  all  routes, 
during  the  year  1877,  were  234,532  bales,  which  is  18,746  bales  less 
than  the  average  during  the  previous  six  years. 

The  total  reported  receipts  of  wool  of  all  grades,  by  all  routes,  dur- 
ing the  year,  were  65,333  bales  and  sacks;  the  average  dui-ing  the  pre- 
vious six  years  being  93,983  bales  and  sacks  per  annum. 

By  the  last  census  of  Rhode  Island,  it  appears  that  our  bleacheries 
and  print  works  consumed  about  6,000  tons  of  supplies  of  foreign 
growth  or  manufacture;  but  there  was  difficulty  in  obtaining  the  facts, 
and  the  general  belief  is  that  these  figures  should  be  largely  increased. 

Providence  is  also  the  chief  coal  port  of  New  England.  The  total 
reported  tonnage  of  coal  during  the  year  1877  was  642,480  tons,  of 
which  4,960  tons  were  foreign;  the  average  per  annum  during  the 
previous  six  years  was  580,687  tons,  the  foreign  average  being  5,768 
tons. 

The  total  reported  receipts  of  flour  during  1877  were  324,539  bar- 
rels, which  is  38,477  barrels  more  than  the  average  annual  receipts  of 
the  previous  six  years. 

This,  therefore,  to  the  extent  of  our  present  transpoi-tation  facili- 
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ties,  is  an  important  receiving  and  distributing  point  for  direct  impor- 
tations and  productions  for  export  For  coastwise  traffic  it  is  already 
the  leading  port  in  New  England,  and  with  our  harbor  so  improved 
that  ocean  steamers  and  coastwise  vessels  of  the  heaviest  draught 
could  reach  our  wharves,  we  should  have  unsurpassed  facilities  for  be- 
coming a  commercial,  as  we  already  are  a  manufacturing  center. 

More  coastwise  vessels  now  enter  this  bay  and  port  than  any  other 
port  in  New  England.  Some  of  these  of  large  draught  of  water,  like 
the  Philadelphia,  Norfolk  and  Baltimore  (freight)  steamers,  are  at 
times  compelled  to  wait  hours  for  the  full  tide  to  enable  them  to  cross 
the  bar  and  reach  the  inner  .harbor. 

Many  others  are  effectually  barred  from  entering  the  port  at  all  on 
account  of  the  insufficient  depth  of  water  in  some  parts  of  the  chan- 
nel; the  inconvenient  and  expensive  result  of  which  is  that  a  consid- 
erable part  of  the  freight  consigned  to  our  merchants  and  manufaq- 
turei's,  besides  that  which  would  naturally  come  to  this  port  in  transit 
to  interior  points,  must  first  be  delivered  in  New  York  or  Boston  and 
then  reshipped  by  rail  to  this  port.  One  of  the  onerous  features  of 
this  process  is  that  the  port  charges  elsewhere  are  about  twice  as  much 
as  they  are  here;  and  this  is  one  considerable  item  which  counts  with 
ship  ownei*s  in  favor  of  this  as  a  port  of  entry. 

A  pressing  need  of  our  present  commerce  is  more  anchorage  room, 
already  large,  to  allow  the  channel  to  be  kept  free  for  the  passage  of 
vessels.  As  many  as  seventy  to  seventy-five  vessels  have  come  into  the 
harbor  in  an  afternoon,  for  all  of  which,  with  those  already  at  anchor, 
there  is  not  sufficient  room.  The  result  is  a  frequent  blockading  of 
the  channel  against  the  safe  passage  of  vessels  in  and  out  of  the  har- 
bor. Regular  lines  of  passenger  and  freight  steamers  run  daily  be- 
tween this  and  other  ports,  and  in  their  passage  through  the  channel 
much  delay  and  danger  sometimes  result  from  the  encroachments  of 
anchored  vessels  lapping  out  over  their  course.  This  trouble  is  in- 
creased during  the  summer  months,  when  excursion  steamers,  loaded 
with  passengers,  are  passing  in  and  out  almost  hourly. 

The  State  does  not  ask  that  its  maritime  facilities  shall  be  developed 
entirely  at  the  expense  of  the  United  States  Government.  Its  appre- 
ciation of  the  importance  of  preserving  and  improving  the  advant^iges 
it  akeady  possesses,  is  shown  by  the  expenditures  which  have  been 
made  to  that  end.  The  government  of  the  city  of  Providence  an- 
nually appropriates  from  $10,000  to  116,000  for  the  improvement  of 
the  harbor.     A  large  amount  of  dredging  has  already  been  done  in  and 
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aboat  the  upper  part  of  the  chanDel  with  the  money  thus  appropriated, 
and  gams  paid  by  indiriduals;  and  now  there  is  much  more  water  in 
the  harbor  proper,  and  around  the  docks,  than  on  the  bars  below. 

During  the  last  eight  years,  $89,380. 10  have  been  expended  by  the  city 
for  dredging  alone,  and  for  surveys,  plats,  etc.,  1:2,474.00  more.  This 
work  has  been  done  under  very  favorable  conditions;  the  contract  of 
last  year  for  dredging  about  168,000  cubic  yards  having  been  made  at 
nine  cents  per  cubic  yard.  The  amount  appropriated  by  the  city  for 
the  current  year  is  115,000,  and  a  contract  for  the  dredging  has  been 
executed  at  thirteen  cents  per  cubic  yard,  requiring  the  material  to  be 
carried  on  trestle-work  to  fill  flats  belonging  to  the  city. 

The  city  has  also  nearly  completed  the  removal,  at  a  cost  of  $60,000, 
of  about  260,000  cubic  yards  of  mud  from  the  **Cove  Basin,"  so 
called,  at  the  head  of  Providence  river. 

The  chairman  of  the  Harbor  Committee  of  the  City  Council  has 
submitted  a  statement  relative  to  the  city's  operations  in  the  harbor, 
of  which  the  following  is  a  copy: 


PROVIDENCK,  January  22, 1878. 
/.  Herbert  Shedd,  Esq,^  Chairman  of  the  State  Board  of  Harbor  Commisdonera: 

SiB:— In  reply  to  yours  of  the  10th  instant,  I  would  say  that  for  many  years 
tbe  city  has  expended  considerable  sums  upon  dredging  in  the  harbor,  as  will  ap- 
pear in  the  enclosed  tabular  statement.  Our  citizens  and  our  City  Government 
fully  realize  the  imperative  necessity  of  increasing  our  harbor  facilities,  and  a 
judicious  and  comprehensive  plan  for  harbor  improvement  will  assuredly  receive 
cordial  support. 

If  only  work  could  be  done  in  the  river  and  bay,  below  the  point  where  the 
city  could  be  asked  to  expend  money,  we  might  hope  that  our  harbor  would  re- 
ceive and  our  wharves  accommodate  the  largest  vessels. 

The  following  statement  of  money  paid  and  work  done  on  the  harbor  since 
1870  is  submitted  and  made  a  part  of  this  communication: 
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For  the  year 
ending  Oct.  1. 

Salary  of 
Harbor 
Master. 

Services  for 
superintend- 
ence, etc. 

Surveys, 
plats,  etc. 

Amount 

paid  for 

dredging. 

1870 

11,100  00 
1,100  00 
1,160  00 
1,300  00 
1,800  00 
1,800  00 
1,638  88 
1,800  00 

1763  00 
821  00 

$16,583  10 

1871 

0,532  81 

1872 

9,940  56 

1878 

• 

5,621  18 

1874 

$2,000  00 

14,828  21 

1875 

10.016  28 

1876 

11,495  79 

1877 

535  00 

474  00 

11,362  22 

$10,683  83 

tl,619  00 

$2,474  00 

$89,380  10 

In  1876  the  appropriation  for  dredging  the  harbor  was  $11,500.  The  contract 
for  dredging  was  given  to  S.  H.  Hammond  at  thirteen  cents  per  cubic  yard. 

In  1877  the  appropriation  was  $12,500.  The  contract  for  dredging  was 
awarded  to  "  Providence  Dredging  Company  "  at  nine  cents  per  cubic  yard. 

For  1878  the  appropriation  is  $15,000,  and  contract  for  dredging  awarded  to 
Thomas  Potter  at  thirteen  cents  pur  cubic  yard. 

These  low  prices  have  been  obtained  notwithstanding  the  fact  that  there  has 

been  extra  trouble  to  the  contractor  in  disposing  of  the  material.    Last  year 

about  half  the  mud  was  towed  sixteen  miles  to  a  dumping  ground,  and  for  the 

year  to  come  the  price  includes  the  transferring  the  material  by  cars  on  trestle  to 

ground  too  high  to  be  reached  in  scows.    This  is  required  in  order  to  develop 

wharf  property. 

Very  respectfully  yours, 

ARTHUR  F.  DEXTER, 
Chairman  for  Committee  an  Harbor. 

We  insert  a  copy  of  preamble  and  resolutions  passed  by  the  Provi- 
dence Board  of  Trade. 

The  following  preamble  and  resolutions  were  read  and  unanimously 
adopted  at  the  amiual  meeting  of  the  Providence  Board  of  Trade  of 
the  city  of  Providence,  R.  I.,  held  Jaimary  9,  1878. 

COPY. 

Whereas,  This  city  is  situated  at  the  head  of  Providence  river,  affording  a 
broad,  safe  and  natural  approach  to  a  point  about  thirty  miles  inland,  from  which 
a  large  portion  of  the  New  England  States  may  be  commercially  reached;  and 
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Whereas,  Much  shipping  is  prevented  from  coming  to  this  port,  on  account 
of  the  shoal  channels  leading  to  the  harbor,  notwithstanding  our  City  Govern- 
ment has  already  expended  considerable  sums  of  money  in  widening  and  deep- 
ening the  channels  of  the  harbor;  therefore 

Besohed,  That  in  the  opinion  of  this  Board  it  Is  desirable  and  necessary  that 
steps  be  taken  to  procure  aid  from  the  United  States  Qovernment  to  enable  the 
improvement  to  be  made  so  that  the  natural  facilities  of  this  harbor  may  be  pro- 
perly developed  and  increased 

Baoliiedf  That  the  President  of  this  Board  be  and  he  is  hereby  appointed  a 
committee  to  confer  with  the  State  Board  of  Harbor  Commissioners  and  is  re- 
quested to  codperate  with  said  Board  in  urging  upon  the  United  States  Govern- 
ment the  importance  of  the  work  and  procuring  the  necessary  aid  therefor. 

Providence,  January  29, 1878. 
I  hereby  certify  the  foregoing  to  be  a  true  copy  and  record. 

V.  P.  LITTLE, 

Secretary, 

In  response  to  another  resolution  passed  by  the  Bbard  of  Trade,  the 
following  report  of  a  committee  was  presented  to  that  body. 

Besotted,  That  the  President  of  this  Board  be  authorized  to  appoint  a  commit- 
tee to  ascertain  the  amount  of  foreign  and  domestic  goods  annually  brought  into 
this  district 

Your  Committee  were  notified  of  their  appointment  on  the  22d  ult. 
They  were  called  together  immediately,  and  have  held  several  meet- 
ings to  consider  the  business  confided  to  them. 

The  difficulties  in  the  way  of  obtaining  such  information  as  is  de- 
sired are  many.  The  want  of  time  precludes  the  possibility  of  issuing 
circulars  to  our  merchants  and  manufacturers,  requesting  such  infor- 
mation as  would  enable  us  to  estimate  accurately  the  amount  of  mate- 
rial required  in  their  business,  and  had  the  time  been  sufficient,  the 
reluctance  of  many  of  our  manufacturers  to  give  such  information, 
would  have  rendered  a  report  thus  obtained  inaccurate. 

The  last  census  of  Khode  Island,  taken  under  the  charge  of  a  most 
faithful  and  efficient  superintendent,  gives  the  capital  employed  in 
manufactures,  i.  e.,  value  of  real  estate  and  machinery,  as  $49,942,871; 
of  raw  material  used,  176,716,970;  of  products,  $126,659,875. 

Tinder  the  head  of  special  manufactures,  we  find  that  there  were 
reported  to  have  been  used  in  print  works  and  bleacheries,  about  6,000 
tons  of  materials  of  foreign  growth  or  manufacture.  From  inform- 
ation received  from  other  sources,  the  last  item  is  believed  to  be  much 
too  small,  and  the  same  discrepancy  may  exist  in  other  figures. 
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So  far  we  have  spoken  only  of  supplies  required  in  our  manufac- 
tures. There  is  no  possible  means  of  obtaining  an  account  of  sup- 
plies required  for  all  other  branches  of  industry  for  a  population  of 
268,239  persons. 

Were  it  possible  to  obtain  ever  so  correct  an  account  of  the  wants 
of  the  people  of  our  own  city  and  State,  we  should  still  be  far  short  of 
the  information  of  which  we  are  in  search. 

Proyidence  harbor  is  the  natural  source  of  supply,  and  the  natural 
outlet  for  all  of  the  country  lying  east  of  the  Connecticut  river  north 
to  the  Canada  border,  and  west  of  Bostx)n;  in  fact,  coming  from  the 
south.  Providence  is  nearer,  by  steam,  by  twenty-four  hours  than  the 
harbor  of  Boston;  and  when  we  consider  the  dangerous  navigation 
around  Cape  Cod,  we  are  led  to  believe  that  with  sufficient  depth  of 
water  in  our  bay  and  harbor,  the  Boston  lines  from  the  south  would 
find  it  for  their  advantage  to  make  Providence  the  terminus  of  their 
voyage,  and  transfer  by  rail  such  parts  of  their  cargoes  as  may  be  des- 
tined for  Boston. 

With  a  view  to  estimating  the  number  of  tons  of  merchandise  that 
is  annually  going  to  and  from  and  through  this  city,  we  have  request- 
ed from  our  several  railroad  companies  and  from  the  New  York,  Phil- 
adelphia and  Norfolk  lines  of  steamers,  an  account  of  the  number  of 
tons  of  merchandise  transported  by  them  during  the  past  year. 

The  tonnage  on  the  railroads  is  given  in  total,  as  there  is  no  means 
of  ascertaining  how  much  may  go  from  point  to  point  on  the  roads 
without  touching  this  city;  but,  when  we  consider  that  in  this  state- 
ment there  is  no  account  taken  of  the  amount  carried  by  the  smaller 
lines  of  steamboats,  by  sailing  vessels  and  by  teams,  we  may  not  forni 
a  very  inaccurate  idea  of  the  business  of  this  port,  even  in  dull  times, 
and  when  the  bars  in  our  bay  prevent  us  from  receiving  a  very  large 
part  of  the  business  that  the  position  of  our  city  would  otherwise 
give  us. 

The  accounts  received  from  the  raih'oads  and  steamboats  are  as 
follows,  viz: — 

Providence  and  Springfield 37,987 

Providence,  Warren  and  Bristol 47,036 

Providence,  Hartford  and  Fishkill 296,681 

Providence  and  Stonington 226,945 

Boston  and  Providence 631,850 

Providence  and  Worcester 641, 135 
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Winaor  Line  to  Philadelphia 48^254 

Providence,  Norfolk  and  Baltimore  105,600 

Providence  and  Stonington  S.  S.  Co.  (boat  direct) 375,000 

Total  Tons 2,410,488 

The  records  of  the  Custom  House  show  that  during  the  past  year 
there  have  been  123  foreign  and  5,520  domestic  arrivals;  that  the 
valae  of  imports  were  $466,868;  that  there  were  brought  by  water, 
201,699  bales  of  cotton,  37,745  bales  of  wool,  60,362  barrels  of  flour, 
685,336  bushels  of  gmin,  and  642,480  tons  of  coal. 

It  is  estimated  by  competent  authority  that  the  wholesale  grocery 
business  of  this  city  amounts  to  tLl, 000,000  per  annum,  and  that  of 
this  amount  $7,300,000  is  in  goods  of  foreign  growth.  The  trade  in 
drugs  and  chemicals,  which  is  very  largely  in  merchandise  of  foreign 
growth  or  manufacture,  is  estimated  at  about  $5,000,000  per  annum. 

The  domestic  importations  of  Providence  by  railroad  and  by  water 
for  1877,  are  given  as  follows: 

234,532  bales  of  cotton. 

324,539  barrels  of  flour. 

1,549,096  bushels  of  corn. 

586,905  bushels  of  oats. 

642,480  tons  of  coal. 

« 

Bespectf ully  submitted, 

JAMES  SHAW,  Jr., 
GEORGE  W.  WHITFORD, 
BENJAMIN  W.  PERSONS. 

As  illustrating  the  delays  resulting  from  the  shallowness  of  the  water 
on  the  bar,  we  insert  the  following  copy  of  a  letter  received  from  the 
agent  of  one  of  our  principal  steamship  lines: 

Pboyidence,  Nokfolk  Ain>  Baltihorb  Steamship  Liitb, 

P.  O.  Lock  Box  No.  482.  E,  H.  Rockwell,  Agent 

Providence,  R  I.,  Feb.  14, 1878. 

J.  Berb&rt  Shedd^  JEwy.,  CJicwrman  of  the  Harbor  Commmionsrs : 

Dear  Sir: — I  beg  and  desire  to  call  your  attention  to  the  fact  that,  in  the  year 
1873,  the  Merchants  and  Miners  Transportation  Co.  of  Baltimore,  Md.,  inaugura- 
ted a  line  of  steamships  between  Baltimore,  Norfolk  and  Providence,  and  styled 
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it  the  "  Providence,  Norfolk  and  Baltimore  Bteamship  Line."  Since  this  line 
was  set  in  motion,  owing  to  the  great  draught  of  water  of  our  steamers,  we  have 
met  with  very  serious  ddlays  on  account  of  the  depth  of  water  in  our  harbor. 
The  steamers  of  this  line,  when  full  freighted,  draw  eighteen  and  twenty  feet  of 
water,  and  have  touched  bottom  in  midway  of  channel,  and  dragged  the  bottom 
for  long  distances;  and  when  we  have  had  strong  northwest  winds  we  experience 
very  much  more  delay. 

If  our  steamers  arrive  on  an  ebbing  tide,  of  two  or  three  hours  duration,  and 
ground,  they  are  obliged  to  so  remain  ifntil  the  full  flood  tide  makes  again,  caus- 
ing the  loss  of  valuable  time — from  six  to  eight  hours — which  is  exceedingly  an- 
noying to  our  patrons  and  ourselves. 

I  will  here  state  that  the  Merchants  and  Miners  Transportation  Co.  also  run  a 
line  of  steamers  between  Baltimore,  Norfolk  and  Boston  via  Cape  Cod,  and  I  have 
often  advocated  to  them  of  their  making  the  terminus  of  the  Boston  steamers 
at  Providence,  and  connect  yrith  Boston  by  railroad,  but  our  company  has 
always  contended  that  it  was  not  practicable  to  do  so  with  their  largest  steamers, 
on  account  of  the  shallowness  of  the  water  in  our  harbor;  but  have  intimated  to 
me  that  if  harbor  facilities  were  such  at  Providence  that  no  delays  would  occur 
on  account  of  depth  of  water,  and  the  steamers  could  arrive  and  depart  at  any 
time  of  tide,  that,  ultimately,  the  terminus  of  the  Boston  line  would  be  established 
at  Providence.  This  line  is  an  important  one  for  the  city  of  Providence,  running 
as  it  does  direct  to  the  South,  connecting  at  Norfolk,  Va.,  with  the  Virginia  and 
Tennessee  Air  Line  and  Seaboard  and  Roanoke  Railroads,  for  all  points  South; 
and  at  Baltimore  (Locust  Point),  Md. ,  with  the  Great  Baltimore  and  Ohio  Rail- 
road, for  all  points  West,  North  and  Southwest.  I  trust  that  some  special  action 
will  be  taken  by  the  State  this  present  year  to  improve  the  navigable  waters  of 
our  beautiful  *^  Narragansett." 

Very  respectfully  yours, 

E.  H.  ROCKWELL,  Agent, 

Prov.,  N.  &  B.  S.  S.  Line. 
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We  have  been  kindly  furnished  by  Qen.  James  Shaw,  Jr.,  Collector 
of  this  Port,  with  the  following  statistical  table: 


COMMERCIAL  STATISTICS  OF  PROVIDENCE, 

1871  TO  1877. 


Foreign  anivalc 

Value  of  importa 

CoMtwlae  arrlTals... 

Bales  of  cotton 

Bales o^  wool. 

BarrelBOf  flonr 

BnihelB  of  grain 

Tonaof  coal 

ToniAes. 

Yeasela 

Tone. 


isn. 


906 
|flBS,i81 
6,806 

182,006 
68,187 
145,875 
751,558 
548,660 

OS 

S1,000 


187S. 


1878. 


188 
r»0,616 
6,54S 


106,895 

48,540 

181,718 

886,058 


175 

1818,898 

6,069 


900,864 
140,561 
171,048 


1874. 


1875. 


1876. 


170 
$419,606 
4,665 

954,985 

47,978 
961,920 


01. 


00 


$569,'RI8'$988,454  «486,868l  {  ^tJ'iSd!'*"* 
6,878'      5,896       6,580 


178,446 
87,801 


218,967    901,090 
80,904     87,745 


161,486!     88,689 


60,869 


876,617    949,900,  899,009i   716,880]  685,884 


600,188    700,784 


85 
19,115 


490 

t,480 


600,886    601,847    610,859    642,480 


198 

95,977 


198 

84,107 


181 
85,107 


181 
86,611 


B^atered  in  ProTidence. 


All  of  which  is  respectfully  submitted, 

J.  HERBERT  SHEDD, 
N.  F.  POTTER, 
JEDEDIAH  WILLIAMS, 


JAMBS  SHAW,  Jb., 

CoOeeicr, 


Harbor  Commissioners. 
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C. 
ADVISORY  COUNCIL. 

QUESTIONS  PROPOSED  BY  THE   BOARD   OF  HARBOR  COMMISSIONERS  TO 
THE  UNITED  STATES  ADVISORY  COUNCIL,    AND  THEIR  REPLY. 

Commodore  Daniel  Ammen,   Chief  of  Bureau  of  Namgation^  Chairman  of  U.  '8. 
Advisory  Coun4yU  upon  the  Publie  Waters  of  Rhode  Island^  Washington,  D.  C. : 

Dbar  Sir: — The  Board  of  Harbor  Commissioners  for  the  State  of  Rhode 
Island,  desire  the  advice  of  your  Board  upon  the  following  subjects: 

1.  What  would  you  propose  as  to  the  general  improvement  of  the  harbor? 

2.  What  width,  depth  and  cross-section  of  channel  should  be  sought  in  order 
to  best  accommodate  the  shipping  likely  to  come  to  these  waters? 

8.  Has  any  change  been  made  in  the  tidal  flow  of  the  Seekonk  river  to  the 
injury  of  Providence  Harbor,  and  what  clianges  in  the  harbor  would  be  likely 
to  follow  encroachments  upon  this  basin? 

4.  May  any  change  be  made  to  improve  the  harbor  by  restoration  of  tidal 
flow,  and  could  such  restoration  be  effected  by  a  rebuilding  of  the  bridges? 

5.  Will  the  Council  indicate  what  studies  or  surveys  may  be  involved  in  ob- 
taining specific  information? 

6.  What  general  course  should  be  pursued  in  considering  the  establishment  of 
harbor  lines,  in  view  of  the  necessary  encroachment  upon  public  waters,  and  the 
probable  effect  upon  tidal  currents,  and  the  form  and  depth  of  channels? 

7.  What  course  shall  be  pursued  in  order  to  most  effectually  bring  before 
Congress  the  necessity  for  government  aid  in  improving  the  channels  and  ap- 
proaches to  Providence  Harbor?  ^ 

8.  Will  the  Council  suggest  from  time  to  time,  such  information^as  may  be 
deemed  to  be  of  service  to  this  Board  in  preserving  and  improving  the  navigable 
waters  of  the  State? 


Very  respectfully,  your  obedient  servants, 

I 


J.  HERBERT  SHEDD, 

N.  P.  POTTER,  \  Harbor  Commissioners. 

JEDEDIAH  WILLIAMS,  ) 

Providence,  November  5, 1877. 


Navy  Department,  Washington,  D.  C,  ) 

December  17,  1877.      ) 

To  the  HoTwrdble  Boa/rd  of  Harbor  Commissioners  for  the  Stfite  of  Rliode  Island  : 

Gentlemen  : — In  considering  the  interrogatories  contained  in  your  communi- 
cation of  November  6th,  we  have  endeavored  by  a  careful  inspection  of  the 
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original  surveys  of  Providence  Harbor,  made  by  the  U.  S.  Engineers,  and  by  the 
r.  S.  Coast  Survey,  to  give  our  personal  knowledge  of  the  locality  such  prcciHion 
as  would  enable  ns  to  make  the  practical  suggestions  which  seem  called  for; 
but  it  is  proper  to  state  that  questions  of  so  general  a  character  as  those  you 
propound— while  admitting,  designedly,  no  doubt,  of  great  latitude  in  reply, 
make  our  task  somewhat  difficult  Nevertheless,  we  recognize  in  your  action  an 
indication  of  your  very  earnest  sense  of  the  importance  of  the  work  before  you  ; 
and  wc  offer  our  suggestions  as  an  introduction  to  this  work,  in  which  we  pro- 
pose to  assist  you  hereafter  to  develop  the  detaUi. 

DBSCIUFTION  OF  PROYXDENCS  HARBOR. 

From  a  physical  point  of  view,  the  harbor  of  Providence  is  an  interior  basin 
of  Narragansett  Bay,  and  comprises  the  water  space  between  Field^s  Point  and 
the  dam  at  Pawtucket,  with  the  addition  of  Providence  River,  as  far  up  as  the 
"  Cove  " — a  total  water  space  of  1700  acres,  in  round  numbers.  For  convenience 
of  reference  we  shall  divide  this  space  into  three  compartments,  viz:  the  Seekonk 
Basin,  having  an  area  of  about  900  acres,  between  t{ie  before  mentioned  dam  and 
the  draw -bridges  at  India  Point;  the  Providence  River,  from  the  head  of  tide 
water  to  the  Point  Street  Draw  Bridge,  about  50  acres,  and  the  harbor  proper, 
from  the  bridges  to  Field's  Point,  about  700  acres,  omitting  lagoons. 

The  harbor  proper  is  a  thin  sheet  of  water,  covering  a  vast  accumulation  of 
silt  or  mud,  through  which  winds  a  narrow  channel,  that  the  chart  shows  to  be 
a  continuation  of  that  which  issues  from  the  Seekonk  Basin. 

This  channel  enlarges  as  we  follow  it  down  towards  its  outlet  upon  the  bay, 
and  the  mind  almost  instinctively  assumes  that  it  has  been  hollowed  out,  or 
rather  maintained  by  a  stream,  whose  volume  augments  from  point  to  point;  and 
to  the  absence  of  tributary  land  waters,  we  naturally  look  to  the  tides  for  an 
explanation — recognizing  as  axiomatic,  the  general  rule  that  the  section  of  a 
tidal  channel  thiy)ugh  an  alluvial  bottom,  should  vary  in  area  with  the  service  it 
is  called  upon  to  perform  as  an  aqueduct.  This  service,  were  the  tides  at  differ- 
ent points  synchronous  and  of  uniform  effective  range,  would  vary  almost  direct- 
ly as  the  superficial  areas  covered.  For  the  case  in  question,  the  requisite  condi- 
tions are  so  nearly  fulfilled  that  comparisons  of  superficial  areas  and  vertical 
cross-sections  ought  to  be  conclusive. 

Helecting  the  two  terminal  sections,  as  near  as  proper  regard  to  the  definition 
of  the  channel  will  permit,  we  have  the  space  above  Bald  Point,  950  acres,  ter- 
minating in  a  vertical  cross-section  of  13,000  square  feet,  and  the  area  of  the 
space  above  Field's  Point,  1,700  acres  (including  lagoons),  terminating  in  a  verti- 
cal cr(»s-6ection  of  nearly  24,000  square  feet;  in  the  first  case  the  ratio  of  our 
figures  is  1.13,  in  .the  second  case,  1.14.  Intermediate  sectioAs  are  difficult  of 
comparison,  because  the  channel  way  is  ill  defined;  but  such  comparisons  as  can 
^  made  offer  the  same  general  testimony,  and  we  express  without  doubt  the  con- 
clusion that:  The  main  cTiannel  of  Providence  harbor  is  maintained  by  the  tides; 
and  as  a  corroUary,  assert  that:  An  in/^rease  or  diminution  of  the  tidal  area  of  the 
hasins  would  sooner  or  later  be  foUowed  by  a  corresponding  increase  or  decrease  of  the 
channd  below. 

4 
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A  tide  of  four  and  a  half  feet  range  visits  Providence  harbor,  and  the  ^eetive 
Tolumes — those  for  the  hours  of  greatest  filling  and  draining — are  at  the  entrance 
section  (Field's  Point),  eighty-nine  millions  of  cubic  feet  on  the  flood,  and  ninety- 
six  millions  on  the  ebb;  the  former  excluding  or  ** backing  up"  three  and  a  half 
millions  of  land  water,  and  the  latter  including  or  bearing  off  the  river  supply. 

Leaving  the  strictly  physical  point  of  view,  we  observe  from  the  surveys  that 
the  harbor  proper,  although  it  presents  a  superficial  area  of  750  acres,  affords  for 
anchorage  and  raanoeuvering  room  for  ordinary  vessels  only  1S8  acres  at  low 
tide. 

By  ordinary  vessels,  in  this  statement,  we  refer  to  those  drawing  only  12  feet 
when  laden.  The  same  area,  138  acres,  is  afforded  for  the  manoeuvering  of  good 
sized  vessels  (those  drawing  16  to  17  feet,)  at  ordinary  high  water;  but  such 
vessels  can  find  only  67  acres  for  anchorage,  without  taking  the  ground,  at  low 
tide. 

Practically,  the  depth  of  a  channel  is  that  of  its  shallowest  pass,  and  applying 
this  rule,  the  depth  of  the  main  channel  of  Providence  harbor  is  14  feet  at  low 
water  and  18^  feet  at  high.  While  there  is  no  generally  recognized  definition  of 
a  ship  channel,  no  one  would  think  of  placing  the  requisite  depth  of  a  channel  so 
designated  at  the  figures  just  given.  We  are,  therefore,  constrained  to  state 
that: 

The  harbor  of  Providence  ha»  no  ship  channel.  There  is  no  harbor,  perhaps,  in 
the  country  where  dredging  can  be  done  at  less  cost;  and  since  there  is  little  silt 
naturally  brought  down  by  the  inconsiderable  fresh  water  streams,  it  is  probable 
that  the  channel,  once  deepened  effectually,  could  be  maintained  at  a  very  small 
annual  expenditure  in  the  average. 

Having  indicated  in  the  foregoing  the  premises  upon  which  our  answers  to  you 
should  be  based,  we  shall  proceed  lo  consider  your  questions  in  detail: 

1.  We  recommend  the  enlargement  of  the  main  channel  of  the  harbor,  and 
an  improvement  of  the  passage  ways  through  the  bridges  at  the  outlet  of  the 
Seekonk  Basin. 

2.  In  a  port  like  Providence,  employed  for  miscellaneous  commerce,  the 
greatest  good  to  the  greatest  number  is  to  be  secured  by  a  channel  of  eighteen 
feet  depth  at  low  tide. 

In  order,  however,  not  to  exclude  vessels  of  greater  draught,  we  recommend 
that  the  channel  should  have  a  central  pathway  of  twenty-three  feet  depth,  one 
hundred  and  fifty  feet  wide. 

The  form  of  channel  that  would  meet  these  requirements  and  have  the  most 
permanent  slopes,  would  have  the  following  widths  naturally  between  its  con- 
tours, in  light  alltivium: 

28  feet  depth '. 160  feet  wide. 

20        "         600 

18        **         725 

12        *'         940 

Grade*'         1060 
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We  recommend  that  this  channel  should  be  carried  from  the  city  to  Fleld^s 
Point,  following  generally  the  present  channel  below  Fox  Point,  and  using  the 
above  table  as  a  guide,  as  far  as  possible,  for  computing  the  amount  of  material 
to  be  removed,  (and  not  as  a  convenient  plan  of  dredging,)  we  find  from  the 
original  hydrographic  sheet  of  the  Coast  Survey  (**1326  A.")  executed  in  1874, 
that  the  necessary  dredging  would  then  have  been  two  and  a  quarter  millions  of 
cubic  yards,  bank  measurement 

The  average  length  of  vessels  likely  to  seek  this  harbor  if  iroproved,'may  be 
set  down  at  150  feet,  and  these,  with  average  draught  of  eighteen  feet,  would  re- 
quire fifty-four  feet  of  cable,  giving  for  radius  of  swing  room  202  feet.  These 
vessels,  anchored  most  carefully  on  both  sides  of  the  channel  proposed,  would 
leave  821  feet  gangway  for  the  passage  of  other  vessels.  If  anchored  with  only 
the  ordinary  care  (but  still  under  supervision  of  a  harbor  master,)  the  width  of 
the  gangway  would  sometimes  not  exceed  150  feet.  It  is  assumed  that  so  few 
vessels  of  extraordinary  draught  would  bo  in  port  at  the  same  time,  that  the  har 
bor  master  could  so  arrange  them  as  to  avoid  having  any  two  of  them  in  the 
same  section.  It  is  proper  to  regard  the  vessels  as  lying  transversely  to  the  di- 
rection of  the  channel,  because  during  the  season  when  the  largest  fleet  visits 
this  port,  winds  from  the  W.  6.  W.  and  8.  W.  prevail. 

In  providing  for  anchorage  room  on  either  side  of  the  gangway,  rather  than 
excavating  a  special  basin  for  anchorage,  it  has  been  borne  in  mind  that  the 
whole  channel,  in  the  absence  of  vessels  at  anchor,  will  be  useful  for  the  passage 
of  vessels  under  sail,  and  that  this  channel,  traversed  by  tidal  currents,  will  be 
less  likely  to  freeze  up  than  a  sheltered  basin,  or  more  easily  broken  out  when 
frozen. 

3.  We  have  no  data  from  which  to  conclude  that  there  has  been  any  change 
in  the  range  of  the  tide  in  the  Seekonk  river,  and  while  the  violence  of  the  cur- 
rents under  the  India  Point  bridges  shows  that  the  propagation  of  the  tide  has 
been,  in  a  measure,  interrupted,  we  are  unable  to  state  that  this  interruption  lessens 
the  flow  through  the  channels,  above  and  below,  at  time  of  maximum  velocity 
(soon  after  half  tide),  when  the  effective  scour  occurs.  This  question  is  worthy 
of  study,  and  we  recommend  comparative  gaugings. 

As  things  are  now,  an  encroachment  upon  any  of  the  tidal  reservoirs  will  ulti- 
mately reduce  the  channels  below  by  lessening  the  flow  through  them.  Should 
such  channels,  however,  be  artificially  increased  in  section,  their  rate  of  decline 
will  be  nearly  independent  of  such  encroachment  until  the  present  conditions  are 
restored. 

Since  it  would  be  eminently  just  and  proper,  under  the  present  circumstances, 
to  require  of  all  who  encroach  upon  tide  water  to  provide  by  prepayment  for  the 
injury  to  the  channels  below,  it  is  recommended  that  provision  for  maintaining 
the  depth  in  any  channel,  hereafter  dredged,  should  be  made  upon  the  same  basis. 

4.  We  recommend  that  such  changes  be  made  in  the  piers  and  bays  of  the 
bridges  as  the  study  indicated  in  No.  3  may  show  to  be  necessary  to  restore,  so 
far  as  may  be,  the  natural  and  orderly  flow  of  the  tides,  not  only  because  more 
useful  scouring  action  may  be  induced,  but  because  the  present  violent  flux  and 
reflux  make  the  passage  of  vessels  inconvenient,  and  sometimes  injurious. 
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We  are  satisfied  that  the  piers,  by  their  angular  resistance^  and  as  abrupt  obstacles, 
as  well  as  inadequate  water  spaces,  retard  the  tide  unduly. 

5.  Not  only  in  the  neighborhood  of  the  bridges,  but  throughout  those  portions 
of  the  channels  where  artificial  structures,  or  unyielding  banks,  appear  on  one  or 
both  sides,  the  streams  should  be  gauged  to  ascertain  where  these  streams  are  out 
of  register  with  the  avenues  they  traverse.  Slacks  and  eddies  along  the  borders 
of  such  streams  will  indicate  where  such  studies  should  be  most  carefully  made, 
in  view  of  occupation  of  territory  for  commercial  purposes.  Studies  of  this 
kind  yield  results  which  suggest  their  own  application,  and  leave  less  to  the  un- 
certain judgments  of  men. 

6.  The  channels  of  Providence  harbor  must  ultimately  be  preserved  by  dredg- 
ing, if  the  commerce  of  the  port  continues  to  increase;  and  if  provision  is  made, 
as  suggested  in  our  reply  to  No.  8,  for  creating  a  harbor  fund,  liberal  provision 
may  be  made  for  the  occupation  of  the  frontage,  reserving  in  all  cases  an  ample 
channel  way,  with  allowances  for  anchorage  and  winding  room. 

For  the  location  of  every  portion  of  the  harbor  line  a  reason  should  be  stated; 
or  should  no  adequate  reason  exist  in  any  particular  case,  this  should  be  frankly 
acknowledged,  in  order  that  a  change  may  be  made  wherever  the  wants  of  com- 
merce demand,  without  disturbing  public  confidence  in  the  permanence  of  the 
system  as  a  whole. 

The  element  of  permanence  is  so  important,  as  affecting  the  value  of  riparian 
privileges,  that  every  endeavor  should  be  made  to  give  a  final  solution  to  the 
problem  at  each  point,  and  to  this  end  a  physical  reason  is  the  best  because  most 
permanejit. 

The  studies  indicated  in  Nos.  4  and  5,  are  among  the  requisites  for  the  proper 
locution  of  harbor  lines,  limiting  the  undue  extension  of  wharves,  <&c.  It  is 
very  often  the  case  that  parties  on  opposite  sides  of  a  basin  or  channel,  can  pre- 
sent equal  claims,  based  on  commercial  wants,  for  the  privileges  of  extension, 
but  that  both  cannot  be  granted  without  impairing  the  navigable  facilities  of  a 
public  thoroughfare.  In  a  case  of  this  kind  your  Board  will  find  that  careful 
gaugings  of  the  water  at  rest,  or  in  motion,  will  enable  you  to  determine  lines 
which  shall  represent  equal  displacements  or  diversions  of  the  streams,  or  balance 
other  physical  elements,  and  thus  you  will  be  able  to  secure,  as  a  compromise  of 
all  lines,  an  equitable  adjustment. 

The  above  arc  designed  to  be  the  o^eneral  hints  and  suggestions  which  your  ques- 
tion seems  to  call  for,  but  we  shall  be  ready  whenever  you  have  arranged  a 
scheme  of  lines  to  go  over  the  ground,  examine  the  data  upon  which  your  rea- 
sons are  based,  and  weigh  all  the  arguments  with  you. 

7.  There  should  be  prepared  a  full  statement  of  the  present  obstructions  or 
deficiencies  as  developed  by  past  experience,  and  the  public  importance  of  relief 
and  improvement  of  this  as  a  national  harbor  should  be  set  forth. 

You  will  best  commend  any  project  to  the  attention  of  Congress  by  indicating 
your  willingness  to  assume  a  share  of  the  burden,  either  by  contributing  towards 
the  work  directly,  or  by  providing  for  the  maintenance  of  the  improvement,  as 
we  have  heretofore  suggested. 
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8.  The  Board,  if  advised  of  the  progress  of  the  studies  indicated  and  the  im- 
provements as  they  progress,  will  be  most  happy  to  yield  any  assistance  in  its 
power. 

Very  respectfully,  your  obedient  servants, 

DANIEL  AMMEN,  Chief  of  Bureau  of  Navigation. 
HENRY  MITCHELL,  U.  8.  Coast  Survey. 

Newport,  R.  I.,  December  22,  1877. 

I  will  make  a  special  communication  to  the  Honorable  Board  of  Harbor  Com- 
missioners, noting  what  part  of  the  above  I  agree  with,  and  what  I  do  not. 

Very  respectfully, 

G,  K.  WARREN,  U.  S.  Engineer  Corps. 

Bureau  of  Navigation,  Navy  Department,         | 

Washington,  December  28,  1877.  f 

To  the  Honorable  Board  of  Harbor  Commimane?'*  cf  the  State  of  Rhode  Island: 

Gehtleven:  I  have  the  honor  to  forward  the  reply  of  Oen.  Q.  K.  Warren, 
U.  S.  Engineers,  to  the  questions  given  the  Board  by  you.  In  my  belief,  your 
honorable  body  will  derive  advantage  from  whatever  differences  of  opinion  may 
exist  when  clearly  and  fully  expressed,  as  is  the  case  in  the  enclosed  paper. 

It  indicata*,  on  the  part  of  our  co-laborer,  a  careful  study  and  full  knowledge 
of  the  localities,  and  doubtless  will  receive,  as  it  should,  that  careful  considera- 
tioQ  to  which  it  is  justly  entitled. 

I  have  the  honor  to  be, 

Very  respectfully,  your  obedient  servant, 

DANIEL  AMMEN,  Chief  of  Bureau  of  Navigation. 

Engineer  Office,  U.  8.  Army,  ) 

Newport,  R.  I.,  December  22,  1877.  j 

To  the  Honorable  Board  of  Harbor  Commissioners  of  ike  State  of  Rhode  Island : 

Gentlemen  :  I  was  unable  to  attend  the  meeting  of  the  U.  S.  Advisory  Council 
this  month,  to  consider  the  questions  and  prepare  the  answers  which  you  desired 
of  U8.  I,  therefore,  sent  my  proposed  answers  without  the  benefit  of  consultation 
with  my  co-members,  expressed  briefly.  To  some  of  these  answers  as  thus  made 
by  me,  my  colleagues  have  made  important  additions,  which  I  adopt.  But  in  the 
natter  of  natural  physical  influences,  I  differ  so  much  with  them  that  I  cannot  sub- 
scribe to  the  part  they  have  presented  preliminary  to  the  answers  they  have  given, 
and  this  difference  also  prevents  my  agreeing  with  them  in  certain  of  the  answers. 
I  therefore  make  this  special  communication. 

As  a  preliminary  to  considering  the  question  of  Providence  harbor,  I  will  say 
briefly,  that  in  my  judgment  its  improvement  is  involved  in  no  problem  of  physi- 
cal laws,  and  that  it  is  simply  a  question  of  capacity  for  commerce  and  conven- 
ience of  navigation.    Points  to  be  cut  off;  crooked  places  to  be  made  straight;  nar- 
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row  places  widened;  shoals  to  be  removed,  and  all  by  artificial  means,  and  to  be 
maintained  in  the  same  way.  An  improvement  carried  on,  on  such  principles 
will  be  comprehended  by  every  practical  man  of  good  judgment,  and  every  one 
will  see  the  reason  and  necessity  of  any  proposed  work.  The  consideration  of 
physical  laws  lead  to  prolonged  investigations  and  involved  conclusions,  that  few 
can  understand  or  submit  to,  and  should  be  avoided  unless  the  question  has  no 
other  solution.  They  delay  practical  operations  and  consume  time  and  mone}^ 
I  do  not  mean  that  plain  natural  laws  should  be  disregarded,  nor  do  I  wish  to 
restrict  any  one  in  exhausting  the  subject,  in  any  direction  hie  thinks  necessary, 
who  has  a  voice  in  deciding  the  questions  that  arise.  I  but  give  the  advice  upon 
which  I  would  act  myself. 

My  answers  to  the  eight  questions  are  as  follows: 

Answer  to  questions  1  and  2.     I  agree  with  the  other  members  of  our  Council. 

Answer  to  question  3.  This  is  really  two  questions,  but  the  answer  of  my 
colleagues  makes  it  three.  They  state  there  **  is  no  data  from  which  to  conclude 
that  there  has  been  any  change  in  the  range  of  the  tide  in  the  Seekonk  river."  I 
think  there  is,  and  diat  the  obstructions  at  India  Point  have  had  the  injurious 
effect  of  retarding  the  flood  tide  wave,  and  diminishing  its  useful  effect  above. 
Your  honorable  board,  however,  as  I  read  it,  does  not  ask  the  question.  There 
may  be  some  doubt  on  this  point,  however,  as  the  use  of  the  words  Providence 
harbor  has  a  different  signification  in  the  questions,  and  in  the  preliminary  re- 
marks of  my  co-members. 

The  question:  "  Has  there  been  any  change  in  the  Seekonk  river  to  the  injury 
of  Providence  harbor?  I  answer,  I  do  not  know  of  any.  To  the  second  part  of 
the  question  put,  I  think  any  judicious  filling  of  the  Seekonk  basin  could  bo 
made  to  a  large  extent  without  injuring  Providence  harbor,  as  it  is  proposed  to 
improve  it. 

Answer  to  question  4.  I  would  use  every  effort  to  have  the  bridges  at  India 
Point  rebuilt,  and  the  passage  made  as  wide  and  straight,  and  free  from  piers  as 
practicable,  for  the  convenience  of  navigation.  The  way  to  do  this  requires  no 
study  for  my  guidance.  In  engineering  there  is  no  matter  better  settled  than 
how  to  do  this.  The  opposition  will  be  the  resistance  of  adverse  interests. 
**  Vested  nuisances"  thoy  may  be  called. 

Answer  to  question  5.     This  is  implied  in  answers  already  given. 

Answer  to  question  6.  I  agree  with  my  co-members,  excepting  the  last  sen- 
tence relating  to  '*  physical  reason." 

Answer  to  questions  7  and  8.    I  agree  with  my  co-members. 

Very  respectfully,  your  obedient  servant, 

G.  K.  WARREN,  U.  S.  Engineer  Corps, 

Member  of  Advisory  Council. 
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ABSTKACT  OF  REPORT  OF  GEN.  G.  K.  WARREN.  TO  CHIEF 

OP  U.  S.  ENGINEERS,  FOR  1877. 

B— 6. 

Patatncket,  or  Seekonk  River,  Rhode  Island. 

No  work  has  been  done  in  this  river  during  the  past  fiscal  year.  The 
remainder  of  the  last  appropriation  is  reserved  to  deepen  certain  shoals 
which  are  re-forming,  or  for  the  removal  of  any  accidental  obstruc- 
tion which  may  take  place. 

For  a  history  of  this  work,  see  Annual  Reports  of  the  Chief  of  En- 
gineers for  1874,  Part  II.,  page  227,  and  for  1876,  Part  I.,  page  207. 

Pawtucket  river  is  in  the  Providence  collection  district,  and  that 
place  is  the  nearest  port  of  entry. 

The  amount  of  revenue  collected  there  during  the  fiscal  year  end- 
ing June  30,  1876,  was  $182,352.57. 

MONEY   STATEMENT. 

July  1,  1876,  amount  available. $1,594  61 

July  1, 1877,  amount  expended  during  fiscal  year 83  33 

July  1,  1877,  amount  available 1,511  28 

B— 7. 

Bulkhead  Rock,  Providence  River,  Rhode  Island, 

The  removal  of  the  rock  to  eighteen  feet  depth,  at  mean  low  water, 
is  of  importance  to  vessels  entering  or  leaving  the  harbor  of  Prov- 
idence. 

Under  the  appropriation  of  $2,500,  made  in  1870,  it  was  removed  to 
fourteen  feet  at  mean  low  water,  but  this  depth  is  not  enough. 

Providence  river  is  in  the  Providence  collection  district.  Providence 
is  the  nearest  port  of  entry.  The  amount  of  revenue  collected  there 
during  the  fiscal  year  ending  June  30,  1876,  was  $182,352.57. 
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MONEY    STATEMENT. 

July  1,  187«,  amount  available *74  98 

July  1,  1877,  amount  available  74  98 

Amount  (estimated)   required  for  completion  of  existing 

project 5,000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  end- 
ing June  30,  1879 5,000  00 

B— 8. 
Newport'  Harbor,  Rhode  Island, 

The  improvement  of  this  harbor  was  essentially  completed  last  year, 
as  far  as  designed.  (See  Annual  Report  of  the  Chief  of  Engineers 
for  1873,  pages  964-967.) 

The  small  amount  on  hand  at  the  beginning  of  the  fiscal  year  had* 
been  reserved  for  contingencies,  and  with  it,  we,  assisted  by  the  Naval 
OflScers  of  the  United  States  Torpedo  Station,  and  by  the  Old  Colony 
Steamboat  Company,  removed  a  large  bowlder  from  the  channel,  be- 
tween the  south  end  of  Goat  Island  and  Lime  Rock  Light.  This 
bowlder  had  but  eleven  feet  on  it  at  mean  low  water,  and  in  extraor- 
dinary low  run  of  tides,  not  more  than  nine  feet. 

The  steamboats  have  occasionally  struck  something  in  coming  into 
the  harbor,  but  it  being  at  night  and  the  vessels  never  sticking,  the 
location  of  the  obstruction  and  its  nature  had  been  a  matter  of  con- 
jecture. Last  winter,  the  large  steamboat  Bristol,  in  entering  the 
harbor,  at  time  of  very  low  water,  struck  on  it  so  hard  as  to  tear  off 
a  large  amount  of  copper.  The  divers  employed  to  examine  her  bot- 
tom, reported  that  she  must  have  struck  a  rock  or  an  anchor.  We 
then  swept  this  part  of  the  channel  with  two  boats  and  a  weighted 
line,  between  them.  This  line,  after  repeated  tnals  caught,  and  a 
diver  was  sent  down,  and  reported  a  bowlder  about  twelve  feet  by  thir- 
teen feet,  and  five  feet  above  the  bed.  He  brought  up  several  pieces 
of  copper,  similar  to  that  on  the  Bristol.  The  rock  was  then  shaken 
to  pieces  with  charges  of  dynamite,  by  Prof.  W.  N.  Hill,  of  the  Tor- 
pedo Station.  The  pieces  were  raised  so  as  to  leave  a  depth  of  fifteen 
feet  at  mean  low  water.  In  sweeping  for  this  rock,  a  can  buoy  was 
found,  which  was  raised  and  returned  to  the  Light  House  Depart- 
ment. 

Another  large  bowlder,  having  but  nine  feet  on  it  at  mean   low 
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water,  where  the  depth  around  it  was  eleven  feet,  was  removed  from 
the  inner  harbor.  This  rock  had  to  be  broken  with  dynamite,  like 
the  other,  before  the  schooner  employed  conld  raise  it. 

The  improvement  of  this  harbor,  has  been  made  by  dredging  a 
channel  along  the  new  harbor  line,  with  an  approach  250  feet  wide 
iu  the  middle  part,  and  one  fifty  feet  wide  at  the  north  side.  Along  the 
harbor  line,  the  width  varies  from  eighty-five  to  one  hundred  and  five 
feet,  and  the  depth,  from  twelve  feet  in  the  middle  portion,  to  ten  feet 
at  the  ends.  Wharf-owners  have  now  the  opportunity  of  dredging 
from  the  new  channel  in  to  their  wharves,  or  extending  the  latter  out 
to  the  channel. 

A  jetty  was  also  built  at  the  south  end  of  Goat  Island,  which  has 
served  effectually  to  prevent  the  shore  sands  and  gravel  from  drifting 
into  the  inner  harbor. 

No  further  improvement  of  the  harbor  is  needed  at  present  for  its 
local  business,  except  what  should  be  done  by  private  parties. 

The  whole  outer  shore  of  Goat  Island  should,  however,  be  protected 
by  short  jetties  or  by  a  sea  wall. 

Newport  is  in  the  Newport  collection  district,  and  is  a  port  of  entry. 
The  amount  of  revenue  collected  during  the  fiscal  year  ending  June 
30, 1876,  was  $258.20. 

MONEY    STATEMENT. 

July  1,  1876,  amount  available tOS-i  06 

Jnly  1,  1877,  amount  expended  during  fiscal  year 923  92 

Julyl,  1877,  amount  available 30  14 

B— 9. 

Block  Island  Harbory  Rhode  Island. 

At  the  beginning  of  the  present  fiscal  year,  the  amount  of  funds 
available  for  this  work  ($22,447.70)  was  too  small  to  commence  the 
building  of  the  detached  pier,  which,  unless  completed,  would  prove 
a  dangerous  obstruction. 

By  act  of  Congress,  approved  August  14,  1876,  140,000  was  appro- 
priated, but  this  was  not  made  available  until  February  7,  1877. 

Advertisements  were  issued  February  22,  inviting  proposals  for  fur- 
nishing granite  for  continuing  the  work.  On  the  22d  of  March  the 
Mowing  proposals  were  received: 

5 
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Abstract  of  Proposals  received  at  the  Engineer  Office  United  States  Army,  Newport, 
Bhode  Island,  March  22,  1877,  at  10  A,  M^  for  furnishing  riprap  gruTiite  for 
Block  Mand  Breakwater. 


o 

x> 

B 
1 


2 

3 

4 
5 
6 


NAME  AND  ADDEESS  OF  BIDDER. 


Patrick  Harrington  &  Co.,  Groton, 
Conn 


Simeon  A.  Chapman  and  A.  D. 
Cook,  Groton,  Conn 


F.  H.  Ingerson  and  W.  H.  Mol- 
throp,  New  London,  Conn. . . 

Francis  H.  Smith,  New  York  City* 

Ballou  &  Sylvester,  Boston,  Mass 

Samuel  Dale  and   Levi    Moses, 
Springfield,  Mass 


Beattie  &  Dresser,  Guilford,  Conn. 


8  D.  V.  Howell,  New  York  City,t. . 


9 
10 


Asa  C.  Palmer,  Fayelteville,  N.  Y.f 
John  F.  Hamilton,  Portland,  Mc.f 


11  Staples  &  Phillips,  Taunton,  Mass. 

12  Clinton  Stephens,  New  York  City. 
13' Swift  &  Linker,  Providence,  R.  I. 
14iEmil  von  Trcntini,  New  York  City 
15  John  L.  Hopkins, VinalHaven,MeJ 

Colby  &  Trumbull,  Lawrence,  Ms.g 


a 
o    . 
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Commence 


$1.29  May  1,  1877. . 


1.43 

1.55 
1.69 
1.69 

1.69 
1.70 
1.77 
1.88 
2.00 
2.08 
2.20 
^.20 
2.20 
2.90 
2.32 


May^  1,1877.. 

Apr.  15, 1877. 
May  1,  1877. . 


Mayl 

• 

May  1 
Mayl 
Mayl 
Mayl 
May  1 
May  1 
May  1 
May  1 
May  1 
Mayl 
May  1 


1877.. 


1877.. 
1877. . 
1877. . 
1877.. 
1877.. 
1877.. 
1877. . 
1877.. 
1877.. 
1877.. 
1877.. 


Complete 


NoV  30,  1877 


Nov  30 


Nov.  30 
Nov.  30 
Nov.  30 


Nov.  30 
Dec.  30 
Nov.  30 
Nov.  30 
Nov.  30 
Nov.  30 
Nov.  30 
Nov.  30 
Nov.  30 
Nov.  30 
Nov.  30 


1877 


1877 
1877 


1877 


1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 


=3  w 

^2 


"3   t>^ 


34,573 

31,648 

29,032 
26,627 
26,627 

20.627 
26,470 
25,434 
23,937 
22,500 
21,634 
20,454 
20,454 
20,454 
15,517 
19,396 


*  Guarantors'  signatures  not  witnessed, 
f  Signature  to  proposal  not  witnessed. 
X  Guaranty  not  properly  made  out. 
§  Received  at  10.50  a.  m., — not  considered. 

The  contract  was  awarded  to  Patrick  Harrington  &  Co.,  of  Groton, 
Conn.,  at  $1.29  per  ton.     They  commenced  work  in  May,  and  up  to 
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this  date  have  placed  9^041.35  tons  in  the  main  work  and  in  the  de* 
tached  piece. 

The  work  of  putting  in  stone  will  be  continued  through  the  season. 
In  addition  to  this  work  it  is  proposed  to  employ  a  vessel,  with  hoist- 
ing apparatus  and  divers,  to  remove  bowlders  from  the  anchorage 
sheltered  by  tlie  breakwater. 

The  funds  now  available  are  thought  to  be  sufficient  to  complete 
the  smaller  breakwater,  designed  for  the  business  of  the  island. 

The  original  survey,  upon  which  estimates  were  made  for  this  work, 
was  made  unde^  the  direction  of  Col.  D.  C.  Houston,  United  States 
Engineers,  in  1867. 

A  Board  of  Engineers  waa  convened  under  date  of  Februaiy  18, 
1868,  to  report  plans  and  estimates  for  this  work.  Their  report  was 
published  a^  Senate  Mis.  Doc,  No.  81,  Fortieth  Congress,  Second 
Session.     Estimates  were  made  by  this  Board  for  three  breakwaters: 

First  One  for  a  harbor  large  enough  for  a  shelter  for  the  largest 
Teasels,  the  estihiated  cost  of  which  was  about  $3,000,000. 

Second.  A  breakwater  for  a  harbor  for  local  purposes,  to  extend 
from  the  shore  out  500  feet,  to  "Five-foot  Rock,"  to  cost  $372,000. 

Third.  A  breakwater  for  a  harbor  for  local  purposes  to  extend  to  a 
point  300  feet  beyond  "  Five-foot  Kock,"  to  cost  $553,798. 

The  breakwaters  for  local  purposes,  estimated  for  by  this  Board, 
were  to  be  of  riprap  stone,  with  the  outer  or  seaward  slope  faced  with 
etone  of  from  two  to  five  tons  weight,  and  to  be  surmounted  by  a  par- 
apet or  wall  of  cut  stone  above  low  water. 

The  work  of  construction  was  commenced  in  October,  1870,  by 
throwing  in  riprap  stone.  The  season's  work  demonstrated  that  to 
carry  on  this  work  cheaply,  shelter  must  be  had  for  vessels  engaged  in 
the  work.  This  was  done  by  building  a  timber  crib  in  the  shore  angle 
of  the  breakwater,  inclosing  an  area  of  about  250  by  300  feet,  with 
an  entrance  60  feet  wide.  This  enclosure  was  dredged  to  seven  feet  ' 
depth  at  mean  low  water.  The  rise  of  the  tide  being  about  3.2  feet, 
vessels  drawing  ten  feet  can  enter  this  basin  at  iiigli  water. 

Instead  of  surmounting  the  breakwater  with  a  parapet  of  cut  stone, 
as  proposed  by  the  Board  of  Engineers,  we  have  built  it  t,o  the  re- 
quired height  with  riprap,  or  quarry  stone,  thereby  eflFecting  a  consid- 
erable saving  in  the  cost  of  the  work. 

The  present  condition  of  the  work  is  as  follows:  Tlie  main  break- 
water is  completed  to  a  point  500  feet  beyond  the  '*  Five-foot  Rock," 
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and  1,325  feet  from  the  south  side  of  the  inner  harbor,  or  basin.     This 
it  is  proposed  to  extend  about  fifty  feet  farther. 

The  detached  piece  was  commenced  at  a  point  200  feet  beyond,  and 
on  line  with  the  outer  end  of  the  main  work. 

The  detached  piece  makes  an  angle  of  fifteen  degrees  to  the  left,  at 
a  point  about  fifty  feet  from  the  south  end,  and  an  additional  fifteen 
degrees  at  a  point  100  feet  from  the  south  end.  From  this  point  it  is 
to  be  continued  in  a  straight  line  as  far  as  this  contract  for  stone  will 
build  it.  The  present  length  of  the  detached  pier  is  about  ninety  feet. 
It  will  probably  be  about  250  feet  in  length  on  completion  of  this  con- 
tract. 

The  following  appropriations  have  been  made  for  this  work: 

July  1,  1870 *30,000 

March  3,  1871 .  .^ 75,000 

June  10,  1872 50,000 

March  3,  1873 50,000 

June  23, 1874 20,000 

March  3,  1875 20,000 

August  14,  1876 40,000 

Total 1285,000 

In  justice  to  the  engineering' of  this  work,  it  should  be  considered 
finished  according  to  the  original  plan  of  procuring  sufficient  shelter 
for  the  use  of  the  business  of  the  island.  More  shelter  has  been  se- 
cured, and  at  a  cost  much  less  than  estimated.  Like  all  such  works, 
it  will,  in  time,  need  repairs,  and  like  all  such  improvements,  too, 
there  will  probably  be  a  need  of  extending  it,  for  it  has  become  the 
resort  of  numbers  of  fishing  vessels,  not  connected  with  the  island, 
and  they  sometimes  quite  fill  the  harbor. 

The  mackerel  fishermen  and  menhaden  fishermen  would  at  times 
fill  up  a  harbor  of  double  the  present  capacity,  and  it  will  undoubtedly 
be  sought  by  ordinary  coasters,  to  properly  accommodate  which  would 
require  a  harbor  not  less  than  four  or  five  times  the  present  capacity. 

The  increase  of  area  for  anchorage  can  probably  be  doubled  or 
trebled  by  removing  bowlders  and  dredging,  and  as  far  as  the  enlarge- 
ment can  be  made  in  this  way,  it  is  probably  cheaper  than  by  extend- 
ing the  breakwater. 
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At  the  close  of  this  season's  work  it  is  proposed  to  submit  a  final 
report,  reviewing  the  subject  in  detail,  and  giving  plans  and  estimates 
of  cost  of  meeting  the  probable  wants  of  the  future. 

Block  Island  is  in  the  Newport  collection  district.  Newport  is  the 
nearest  port  of  entry.  The  amount  of  revenue  collected  during  the 
fiscal  year,  ending  June  30,  1876,  was  1258.20. 

MONEY  STATEMENT. 

July  1,  1876.     Amount  available $22,447  70 

Amount  appropriated  by  act  approved,  August  14,  1876. . .  40,000  00 
July  1,  1877.     Amount  expended  during  fiscal 

year $13,136  07 

Jnly  1,  1877.     Outsbinding  liabilities 2,332  67— $15,468  74 

July  1,  1877.     Amount  available $46,978  96 

B— 10. 

Pawcatuck  RiveVy  Rhode  Islaiid  and  Coniiecticut. 

The  projected  improvement  of  this  river,  viz:  a  channel  seventy- 
five  feet  wide  and  five  and  one-half  feet  deep,  was  completed  and 
Imported  on  in  my  last  annual  report,  since  which  time  nothing  has 
been  done.  The  small  balance  from  the  last  appropriation  I  have  re- 
served to  meet  any  contingency  that  might  arise,  from  the  sinking  of 
a  vessel  or  other  obstruction  of  the  channel.  A  history  of  the  im- 
provement of  this  river  is  given  in  the  Annual  Report  of  the  Chief  of 
Engineers,  1876,  part  I,  pp.  210-211. 

The  Pawcatuck  river  is  the  dividing  line  between  Stonington  and 
Providence  collection  districts.  Stonington  is  the  nearest  port  of 
entry.  The  amount  of  revenue  collected  during  the  fiscal  year  end- 
ing June  30,  1876,  was  $1,284  at  Stonington,  and  $182,352.57  at 
Providence: 

MONEY    STATEMENT. 

July  1,  1876.     Amount  available $176.37 

July  1,  1877.     Amount  expended  during  fiscal  year 74  40 

July  1,1877.     Amount  available $10197 
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B— 11. 

Little  Narragansett  Bay,  Rhode  Island  and  Connecticut. 

Congress  by  act,  approved  March  3,  1875,  authorized  a  survey  of 
this  bay  to  be  made.  This  survey  was  made  by  me  in  accordance 
with  instructions  dated  March  22,  1875,  in  the  summer  of  1875,  aud 
reported  on  under  date  of  Nov.  30,  1875.  (See  Report  of  Chief  of 
Engineers  for  1876,  part  I,  pp.  217-221.)  The  improvement  recom- 
mended by  me  in  this  report,  was  a  channel  200  feet  wide  and  7^  feet 
deep  at  mean  low  water,  to  be  located  along  the  north  shore  of  the 
bay,  to  avoid  the  danger  of  being  filled  by  shifting  sands,  and  to  give 
good  sailing  ranges.  This  channel  was  to  be  made  by  dredging.  In 
addition  to  the  dredging  the  removal  of  some  rock  was  also  recom- 
mended. Congress  by  act,  approved  August  14,  1876,  made  an  ap- 
propriation of  $5,000  for  this  improvement.  The  expenditure  of  this 
money  was  not  authorized  until  April  30,  1877. 

It  is  proposed  expending  this  appropriation  in  prosecuting  the  plan 
of  improvement  recommended:  13,500  to  be  spent  in  dredging  by 
contract,  and  11,500  used  for  removing  rock  to  be  done  by  hired 
labor. 

Advertisement  for  proposals  was  made,  dated  May  8,  1877,  for 
dredging.  The  contract  was  awarded  *to  W.  H.  Molthrop,  of  New 
London,  Conn.,  the  lowest  bidder  at  the  letting,  June  8,  1877; 

The  following  abstract  shows  the  number  of  bids  received,  prices,  &c: 

Abstract  of  Proposals  received  at  the  Engineer  Office  United  States  Army^  Newport^ 
Rfiode  Island,  June  8,  1877,  ai  10  A,  M.,  far  dredging  in  Little  Narragansett 
Bay^  Rhode  Idand  and  Connecticut. 
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NAMB  AND  ADDRB88 


OF  BIDDBR. 


William  n.  Molthrop, 
New  London,Conn. 


bo 


V   Ss   bfi 


8  Morris   F.   Bniinard, 
Albany,  N.  Y 


John  II.  Fenner,  Al- 
bany, N.  Y 


$0.30 
0.23 
0.25 
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$5.00 
11.00 
12.60 
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a 
o 


'^   ^   ^i 


Commence 


39.40  Soon  as  re- 
quired. . .' 


44.54 


July  1 


49.50  June  20. 


Complete 


p. 
S  I 

CO 


Nov.  30,  1877    8,883i 


Nov.  30,  1877  7,a5a,V 


Nov.  30,  1877  7,070/, 
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The  estimate  submitted  by  me  for  the  entire  improvement,  $51,000 
less  $5,000  appropriated  by  act  approved  August  14,  1876,  leaves 
M6,000,  requisite  to  complete  the  work.  One-half  of  this  amount 
could  be  advantageously  expended  during  the  next  fiscal  year,  tis  this 
amount,  with  that  already  appropriated,  would  open  a  channel  proba- 
bly 100  feet  wide,  that  could  be  used  by  vessels  navigating  the  Pawca- 
tnck  river,  and  would  enable  them  to  more  fully  realize  the  benefits  of 
the  improvement  of  that  river  completed  by  the  general  government 
last  year. 

Little  Narragansett  Bay  is  the  dividing  lino  between  the  Stonington 
and  Providence  districts.  Stonington  is  the  nearest  port  of  entry. 
The  amount  of  revenue  collected  during  the  fiscal  year  ending  June 
30,  1876,  was  $1,284  at  Stonington,  and  $183,352.57  at  Providence. 

MONEY    STATEMENT. 

Amount  appropriated  by  act  approved  August  14,  1876. .  $  5,000  00 

July  1,  1877,  amount  available 5,000  00 

Amount  (estimated)  required  for  completion  of  existing 

project 46,000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year 

ending  June  30,  1879 23,000  00 
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Harbor  Commissioners'  Report. 


To  the    Honorable    the    General    Assembly  of  the   State  of   Rhode 
hland,  etc.: 

The  Board  of  Ifoirbor  CommisHionors  respectfully  aubmit  their 
Third  Annual  Report. 

APPOIXtMKNT  TO   THE    BOARD. 

At  the  May  Session  of  this  Genenil  Assembly,  His  Excellency  the 
< Governor,  with  the  advice  and  consent  of  the  Senate,  reappointed 
Xathaniel  F.  Potter,  whose  term  of  service  as  Harbor  Commissioner 
expired  in  June,  for  a  further  term  of  three  years. 

OFPK'K. 

As  a  mea^siire  of  economy,  the  office  of  this  Board  was  moved,  in 
•hily,  to  rooms  in  the  building  at  the  corner  of  Market  Scpiare  and 
^'aual  street,  in  Providence,  where  accommodations  are  obtained  at  a 
rent  of  two  hundred  dollars  per  year. 

r.    S.    rtOVKKXMKXT   APPUOPRIATIOX. 

The  Harbor  Commissioners  are  authorized  and  emi)owered  by  Sec- 
tion 4,  of  (Miapter  OH  of  the  Public  Laws,  passed  at  the  January 
Session,  1877,  to  apply  to  Congress  for  a])i)ro})riations  for  protecting 
'ind  improving  any  harbor  in  the  State.  Acting  for  the  State  under 
this  authority,  they  petitioned  Congress  for  an  ap])ropriation  for 
firedging  the  channels  leading  to  Providence  harbor.  A  copy  of  the 
P<5tition,  and  a  statement  in  regard  to  the  need  for  a  Government  ap- 
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propriation,  made  to  Gen.  G.  K.  Warren,  U.  S.  Engineer,  in  charge 
of  this  district,  were  contained  in  the  Appendix  to  our  report  of  last 
year.  In  March,  two  of  our  members  proceeded  to  Washington  to 
attend  a  hearing  before  the  House  Committee  on  Commerce,  to  whom 
our  petition  had  been  referred.  The  Commissioners  were  accom- 
panied to  Washington  by  the  President  of  the  Board  of  Tnule,  and 
by  representatives  of  the  city  government  of  Providence,  and  of  busi- 
ness interests  in  Providence.  Full  plans  and  profiles  of  the  river  and 
harbor,  with  documents  in  regard  to  the  trade  and  need  of  improve- 
ment, were  presented  to  the  Committee,  and  exj)lanations  of  the  mat- 
ter were  made  by  members  of  the  delegation  and  by  Representatives 
to  the  U.  S.  Senate  and  House  of  Representatives  from  this  State. 

The  application  resulted  in  an  appropriation  of  150,000  for  the  im- 
provement of  the  river  and  bay,  to  be  expended  under  the  direction 
of  the  IT.  S.  Engineer  in  charge  of  this  district.  It  is  estimated  that 
the  whole  improvement  projected  by  the  Harbor  Commissioners,  and 
towards  the  cost  of  which  this  is  the  first  appropriation,  will  require 
about  $500,000.  This  expenditure  will  secui'e  a  channel  twenty-three 
feet  deep  at  mean  low  water,  and  of  suitable  width  for  convenient 
use,  from  the  wharves  in  Providence  to  the  sea,  both  by  the  western 
passage  and  by  the  middle  passage.  More  detailed  information  in  re- 
gard to  this  channel  may  be  found  in  the  Appendix  to  this  report. 

Gen.  Warren,  U.  S.  Engineer  in  charge,  asked  the  opinion  of  this 
Board  in  regard  to  the  most  desirable  channel  to  be  gained  by  the  ex- 
penditure of  this  first  appropriation,  and  requested  us  to  designate  a 
dumping  ground  for  the  dredged  material.  The  reply  of  the  Com- 
missioners is  printed  herewith  as  Appendix  A.  '  This  was  presented  to 
Gen.  W^arren  by  two  members  of  the  Board,  accompanied  by  Senator 
Anthony,  Mayor  Doyle  and  Mr.  Aldrich,  President  of  the  Board  of 
Trade,  when  a  conference  was  held  upon  the  subject.  Gen.  Warren 
approved  the  views  of  the  Board,  and  his  specification  of  the  work 
contained  the  following  provision:  "  To  excavate  in  Providence  river, 
R.  I.,  between  Fox  Pointi  wharf  and  Field's  Point,  a  channel  of  a 
depth  of  twenty  (20)  feet  at  mean  low  water,  and  of  a*;  great  a  width 
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iii  the  available  money  will  pay  for,  where  there  is  at  present  a  depth 
)f  from  thirteen  (13)  to  twenty  (20)  feet  at  mean  low  water." 

riie  contract  was  awarded  to  E.  R.  Seward,  of  Albany,  at  11|  cents 
ptr  cubic  yard,  and  the  material  is  to  be  deposited  in  the  deepest  parts 
of  Xarragansett  Bay,  east  of  Conaniciit  Island,  requiring  an  average 
dixtaiiee  of  towage  of  nineteen  miles,  or  at  such  points  on  the  margins 
of  Providence  harbor  or  river  as  the  riparian  owners  might  agree  to, 
ami  the  local  authorities  permit.     The  price  at  which  the  cost  of  the 
wh.iV- gcheme  was  estimated  was  at  the  rate  of  seven  yards  for  a  dollar. 
rjh)n  the  accompanying  sketch  of  Providence  harbor,  the  approxi- 
niarc  boundaries  of  the  proposed  channel,  1,060  feet  in  width,  are 
n'prejfeuted  by  heavy  dotted  lines,  and  up(m  the  section  across  the  bar 
in  Providence  harbor  is  represented  by  hutched  surface  a  cross-section 
of  the  proposed  channel,  and  the  amount  of  dredging  needed  to  ob- 
tain it  'At  the  shallowest  part  of  the  harbor. 

A  further  appropriation  of  $60,000  has  recently  been  made  by  the 
^ .  S.  (fovernment  for  the  ccmtinuation  of  the  above  work. 

Tlie  work,  under  Gen.  Warren's  direction,  was  continued  during 
the  {season,  until  it  was  stopped  by  cold  weatlier. 

DUMPING    GROUXI). 

In  addition  to  the  deposit  of  dredged  material  on  the  permanent 
Jumping  ground  designated  by  the  Board,  op])osite  Sand  Point,  east 
"f  Prudence  Island,  a  limited  amount  of  dumping  has  been  allowed, 
^D^er  restrictions,  near  the  shores  of  Providence  harbor,  above  Devil's 
"and  rock,  on  the  east  side,  and  above  Sassafras  Point,  on  the  west 
^^^^'  Temporary  permission  was  also  given  for  dumping  on  the  east- 
erly side  of  Seekonk  river,  near  Twin  Islands,  and  above  Walker's 
Point. 

HARBOR    LINES. 

In  their  second  annual  report,  the  Commissioners  stated  their  inten- 
sion of  submitting  for  approval  a  plan  of  harbor  lines  in  Pawtucket, 
from  the  falls  to  Bensley's  Point  on  the  one  side,  and  to  Bass  rock  on 
the  other;  also  a  plan  of  harbor  hnes  on  the  west  side  of  Seekonk 
''i^er,  from  Bower  street  to  Central  or  Red  bridge. 
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These  plans,  accompanied  by  a  communication  in  regard  to  them, 
signed  by  the  Commissioners,  March  5,  1878,  were  forwarded  to  the 
Governor  and  Senate,  and  on  the  8th  of  April,  the  several  lines  \ver(» 
approved. 

The  plan  of  harbor  lines  on  both  sides  of  Seekonk  river,  near  India 
Point,  and  on  the  east  side  of  the  harbor,  from  Bold  Point  to  Kettle 
Point,  referred  to  in  the  above  named  report,  are  before  the  General 
Assembly  for  ac;tion.  Full  descriptions  of  the  lines  accom])any  the 
plan. 

A  new  harbor  line  on  the  west  side  of  Providence  river,  between 
Crawford  street  bridge  and  Point  street  bridge,  wjis  established  by  the 
General  Assembly,  upon  recommendation  of  the  Harbor  Commission- 
ers, on  the  27th  of  April.  There  are  considerable  encroachments 
beyond  the  old  harbor  line  below  Point  street  bridge,  which  have  re- 
ceived the  attention  of  the  commission.  The  encroachments  were 
made  before  the  establishment  of  this  Board,  and  mav  have  been  in- 
nocently  caused  or  suffered  by  the  riparian  owners.  In  some  cases,  it 
appears  that  the  wharf  walls  are  still  moving  out  into  the  harbor,  for 
the  want  of  a  stable  foundation;  and  it  is  our  oi)inion,  tli«t  some 
wharves  which  now  encroach  were  built  back  of  the  harbor  lino. 

A  plan  for  a  new  harbor  line  on  the  east  side  of  Providence  river, 
from  Crawford  street  bridge  to  Fox  Point,  is  now  before  the  General 
Assembly  for  action.  A  full  description  of  the  line  accompanies  the 
plan,  and  its  location  is  refeiTed  to  the  stations  of  the  U.  S.  Coast 
Survey,  by  means  of  which  the  jwsition  of  the  line  may  be  found, 
even  if  the  local  landmarks  have  disappeared.  Such  reference  is  now 
made  of  all  lines  established  by  the  Board.  The  proposed  line  covers 
all  present  encroachments,  except  on  a  part  of  tlie  wharf  of  tlie  Fall 
River  Iron  Works  Company. 

The  Board  has  under  consideration  the  establishment  of  a  harbor 
line  from  Sassafras  Point  to  Field's  Point.  A  long,  low  sand  spit  jut'J 
into  the  channel  at  Field's  Point,  which  is  owned  bv  the  city  of  Provi- 
dence,  and  has  been  formally  devoted  by  the  City  Council  to  the  im- 
provement of  the  water  way,  which  has,  at  this  place,  an  availahle 

# 
width  for  navigation  of  less  than  seven  hundred  feet. 
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A  petition,  signeil  by  many  ri))arian  owners,  was  presented  to  the 
Board  iu  May,  praying  for  the  establishment  of  harbor  lines  from 
Field's  Point  to  Pawtuxet  beacon,  and  offering  to  incur  the  necessary 
cost  of  sun'eys  and  plans  for  this  puri)ose.  The  Commissioners  gave 
.several  hearings,  and  indicated  in  a  general  way  lines  which  they 
would  approve.  These  lines  met  the  approval  of  the  jK^titioners,  so 
far  as  they  were  representt^d  at  the  hearings,  but  no  provision  for  the 
tost  of  surveys  and  plans  has  yet  been  made  by  them. 

BURGESS  OR   BOLD    POINT   AND   MARINE   RAILWAY. 

At  the  hearing  held  September  25,  in  regard  to  the  establishment  of 
liarlx)r  lines  on  the  east  side  of  Seekonk  river  and  Providence  harbor, 
the  importance  of  cutting  off  a  part  of  the  artificial  construction  at 
Burgess  Point,  and  restoring  nearly  the  natural  shore  line  in  that 
vicinity,  wa«  urged  by  the  Mayor  of  Providence.  An  adjournment  of 
tiie  hearing  was  made  for  the  puri>ose  of  allowing  consultation  be- 
tween the  representatives  of  Pawtucket,  Providence,  East  Providence 
Hnd  the  railroad  interests  which  would  be  affected  by  a  change.  No 
progrestj  sufficient  to  be  reported  has,  at  this  time,  been  made;  and 
althougli  the  Harbor  Commissioners  recognizee  the  injury  which  results 
^rom  the  building  out  into  the  river  at  this  point,  they  deemed  it  best 
to  report  the  harbor  line  as  first  designed,  rather  than  to  allow  the 
evident  evil  of  the  old  line  to  continue.  We  do  not  see  that  action 
on  the  new  line  as  proposed,  will  hinder  in  any  way  the  establishment 
^^  the  more  desirable  line  restoring,  in  a  measure,  the  original  shore 
Iwmidary,  if  that  should  prove  to  be  practicable. 

field's  point. 

Kefereiice  has  already  been  made,  under  the  head  of  harbor  lines, 
to  the  spit  of  sand  projecting  toward  the  channel  at  Field's  Point. 
Hie  proceedings  of  the  City  ('ouncil  in  reference  to  this  matter  will 
'x' found  recorded  in  Appendix  C. 

HROOK    STREET   DISTRICT   IMPROVEMENT. 

bi  April,  1877,  informaticm  was  received  from  the  Joint  S}>ecial 
Committee  on  the  Brook  street  district,  of  the  city  of  Providence, 
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that  they  were  in  negotiation  with  certain  parties  to  construct  wharves 
along  the  west  side  of  Seekonk  river,  above  Washington  bridge. 
Steps  were  therefore  taken  by  the  Harbor  Commissioners  towards  the 
establishment  of  a  harbor  line  in  that  locality.  Mention  was  made 
in  our  last  annual  report  of  various  hearings  with  engineers,  repre- 
senting the  city,  and  with  the  Brook  street  district  Committee,  in 
regard  to  the  proposed  constructions.  The  harbor  line  having  been 
established,  it  was  proposed  by  the  city  to  excavate  a  trench  in  the 
mud,  on  a  line  parallel  with  the  harbor  line,  and  a  suitable  distance 
back  from  it,  to  a  considerable  depth,  and  then  to  fill  with  material 
taken  from  the  Brook  street  district,  and  to  protect  the  slope  towards 
the  channel  by  riprapping  it  with  large  stones.  This  scheme  the 
Committee  asked  the  Board  to  approve.  The  mud  is  very  deep  and 
soft  at  this  point,  and  it  is  believed  that  the  hard  ground  on  which 
the  mud  rests  slopes  rapidly  towards  the  channel.  It  was  the  opinion 
of  the  Commissioners  that  such  filling  would  be  objectionable,  be- 
tween Bower  street  and  India  bridge,  without  some  bulkhead  or 
proper  retaining  wall.  The  Committee,  however,  expressed  their 
confidence  that  the  displacement  of  mud  by  the  filling  would  be  com- 
paratively slight,  and  that  such  displacement  as  would  occur  would  be 
mostly  by  the  vertical  settlement  of  the  filling.  The  importance  to 
the  city  of  this  ground  as  a  place  of  deposit  for  surplus  material  from 
the  Brook  street  district  was  urged,  and  the  Commissioners  finally 
assented  to  a  provisional  license  for  the  work,  under  which  the  city 
should  become  responsible  for  all  material  displaced  beyond  lines  ap- 
proved by  the  Commissioners,  and  enter  into  a  contraxjt  to  dredge  an 
equal  amount  from  the  river  and  harbor  at  such  places  as  the  Com- 
missioners should  direct,  and  to  their  satisfaction.  This  contract 
would  quite  protect  the  public  interests,  and  at  the  same  time  relieve 
the  Board  from  tlie  responsibility  of  preventing  work  which  thp 
representatives  of  the  city  considered  desirable.  Tlie  provisional 
license  was  issued  on  the  second  day  of  March,  1878,  and  the  contract, 
in  accordance  therewith,  bore  the  same  date,  thougli  it  was  not  exe- 
cuted until  some  months  later.  The  contnict  bore  the  approval  of 
tlie  Attorney  General.     Copies  of  both  documents  may  be  found  an- 
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uexed  to  Appendix  D.     The  work  proceeded,  and  tlie  result  more 
than  justified  the  opinion  of  the  Harbor  Commissioners  that  a  great 
lateral  displacement  would  occur.     The  amount  of  filling  put  into 
the  work  is  stated  by  the  City  Engineer  at  36,800  yards.     The  amount 
remaining  in  the  work,  above  the  original  surface  and  back  of  the 
lines  approved  by  the  Harbor  Commissioners,  is  stated  at  3,900  yards. 
It  thus  appears  that  about  nine-tenths  of  all  the  filling  placed  here  by 
the  city  has  gone  out  into  the  river  beyond  the  approved  lines,  or  dis- 
placed an  equal  amount  of  other  material.     The  position  approved  by 
the  Harbor  Commissioners  for  the  embankment,  was  sixty-five  feet 
back  of  the  harbor  line  for  the  top  of  the  sloi)e  at  a  level  six  feet 
aboTe  mean  high  water.     The  outer  slope,  which  was  to  be  protected 
by  a  rip- rap  wall  of  large  stones,  was  to  be  at  the  rate  of  one  and  one- 
half  horizontal  to  one  vertical.     In  July  last,  the  effect  of  the  filling 
appeared  to  have  raised  the  bottom  of  the  channel  opposite  the  mid- 
dle of  the  work  for  a  distance  of  more  than  two  hundred  feet  outside 
of  the  harbor  line,  and  about  sixty  feet  from  the  harbor  line  the  chan- 
nel had  been  filled  about  seventeen  feet  above  its  former  level.     Nearly 
opposite  the  lower  portion  of  the  work,  the  filling  of  the  channel  waa 
about  eighteen  feet  or  more  in  depth  at  a  distance  fifty  feet  outside  of 
the  harbor  line.     It  is  probable  that  the  swift  current  near  this  filling 
constantly  washed  away  the  surface  of  the  mud  as  it  was  pressed  out 
into  the  channel,  and  that  the  real  movement  of  the  bottom  was 
greater  than  the  above  figures  indicate. 

The  proposed  work  is  far  from  complete.  The  larger  portion  of  the 
area  inside  the  embankment  is  at  about,  or  in  places  several  feet  below, 
the  level  of  high  water,  while  it  was  intended  to  be  six  feet  above  it. 
The  outer  slope  is  from  ten  to  forty  feet  or  more  beyond  its  approved 
position,  and  even  in  its  present  condition  the  work  is  not  yet  quite  in 
equilibrium,  but  still  settles  and  has  a  slight  movement  laterally. 
The  filling  back  of  the  embankment,  as  proposed,  will  add  a  new 
load,  and  the  dredging  away  of  the  earth  at  the  foot  of  the  embank- 
nient  will  remove  a  present  support. 

The  contract  provides  for  the  completion  of  this  work  to  the  satis- 
fiiction  of  the  Harbor  Commissioners,  and  also  for  the  removal  of  an 
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amouut  of  material  equal  to  that  di8])laeed  from  the  river  or  harbor, 
at  such  places  aud  in  such  manner  iis  the  Harbor  Commissioners  may 
direct,  before  the  liability  of  the  city  is  discharged. 

Similar  filling,  under  similar  conditions,  but  with  much  less  extent 
of  displacement,  has  been  done  by  the  city  a  little  farther  up  the  river 
than  that  above  described.  Dredging  has  been  done  here  by  the  city, 
to  remedy  the  injury  caused  by  the  filling,  and  the  Harbor  Commis- 
sioners have  expressed  their  satisfaction  with  it. 

ENCROAOIIMENT. 

The  harbor  line  established  on  the  west  side  of  Providence  river  by 
act  of  the  General  Assembly,  passed  Aprils27,  1878,  left  a  portion  of 
the  Dorrance  street  wharf  as  an  encroachment  into  the  river.  On  the 
8th  of  May,  a  representative  of  the  wharf  property  appeared  before  the 
Board,  and  stated  his  wish  to  repair  this  portion  of  the  wharf  and  put 
it  into  a  condition  so  that  use  could  be  made  of  it.  He  was  informed 
that  authority  could  not  be  granted  for  him  to  proceed  with  any  con- 
struction beyond  the  harbor  line,  and  if  he  persisted  in  going  on  with 
the  work,  the  attention  of  the  Attorney  General  would  be  called  to 
the  matter.  A  petition  is  now  before  your  honorable  body  to  make 
a  change  in  the  harbor  line,  to  give  relief  in  this  case.  Some  repairs 
were  made,  but  no  action  has  been  taken  in  regard  to  the  matter  by 
the  Commissioners,  pending  your  action  upon  the  petition. 

LICENSES. 

The  following  licenses  to  build  wharves  have  been  issued: 

1.  March  2,  (provisional)  to  the  city  of  Providence,  to  build  an 
earth  embankment,  protected  by  a  riprap  wall,  on  the  west  side  of 
Seekonk  river,  northerly  from  Front  street,  a  distance  of  about  400 
feet. 

2.  April  10,  to  the  Compressed  Asphalt  Block  Company,  for  pile 
wharf,  104x108  feet,  near  India  street,  west  of  Ives  street,  in  Provi- 
dence. 

3.  May  1,  to  Alexander  Duncan,  to  rebuild  and  repair  "  Butler's 
wharf,"  near  Dyer  street,  in  Providence. 


K ARBOR   COMlfTSSTONBRS'   REPORT.  11 

4.  September  25,  to  Maguire  Brothers,  for  60x50  feet  pile  wharf 
and  wall,  in  East  Providence,  on  the  Seokonk  river,  above  Washing- 
ton bridge. 

0.  October  9,  to  Darius  Goff,  for  about  180  feet  of  wharf  retaining 
wall,  along  the  harbor  line  on  the  east  side  of  the  river,  in  Pawtucket. 

6.  November  20,  to  the  Lonsdale  Company,  to  rebuild  a  portion 
of  their  wharf,  150x50  feet,  near  India  street,  in  Providence. 

TIDES  IK  SEEKONE   RIVER. 

There  is  evidently  great  obstruction  to  the  flow  of  the  Seekonk  river 
near  its  mouth,  by  artificial  constructions  at  India  Point.  The  cur- 
rent is  made  so  swift  and  irregular  by  the  bridge  piers  and  foun- 
dations that  navigation  during  the  ebb  and  flow  is  very  difficult 
and  dangerous  and  is  rarely  attempted.  The  volume  of  tide  water 
passing  into  the  large  receiving  basin  above  these  bridges  is  much 
lessened  by  the  obstructions,  and  thus  the  advantage  of  its  scour  in 
the  channels  is  lost.  The  United  States  Advisory  Council  considered 
the  propagation  of  the  tides  at  this  point  worthy  of  study  and  they 
recommended  comparative  guagings.  Tide  guages  were  accordingly 
established  about  the  first  of  September,  at  points  indicated  on  the 
accompanying  plan  of  Providence  Harbor,  by  Numbers  1,  2  and  3. 
No.  1  is  on  the  Boston  and  Providence  R.  R.  Co.'s  wharf,  below  the 
bridges.  No.  2  is  between  them,  and  No.  3  is  at  Carpenter's  wharf 
above  the  bridges.  Observations  were  begun  on  Sept.  4,  and  con- 
tinued until  October  7,  exceeding  therefore  a  complete  lunation. 
Daring  week  days  readings  were  taken  at  each  of  these  stations  every 
twenty  minutes,  by  a  special  observer,  from  5  A.  M.  to  7  P.  M.,  and 
at  night  and  on  Sundays,  officers  of  the  Providence  police,  through 
the  kindness  of  the  Mayor,  took  times  and  measurements  of  high  and 
low  water. 

The  readings  obtained  were  measurements  from  a  fixed  point  to  the 
surface  of  the  water  as  it  stood  in  a  protecting  box,  and  were  made 
by  using  a  graduated  rod,  having  a  hollow  copper  sphere  attached  to 
float  its. zero  at  the  water  line.  The  fixed  point  was  at  the  same  level 
at  the  three  boxes,  and  was  eleven  feet  above  the  zero  of  the  bench- 
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mark  on  the  western  abutmeht  of  the  Railroad  Bridge^  established  by 
the  Coast  Survey  in  1874, 

Measuring  along  the  channel,  Station  2  is  400  yards  from  Station  1, 
and  Station  3,  300  yards  from  Station  2. 

The  observations  have  been  platted  and  studied,  and  yield  the  fol- 
lowing results,  which  should  be  prefaced  by  the  statement  that  the 
range  of  tide  was  obtained  by  a  simple  average  of  the  heights  of  high 
and  low  waters  during  a  period  of  29^  days,  or  one  lunation  ;  the 
figures  for  springs  by  combining  the  reading  for  those  tides  which 
occurred  on  days  when  the  moon's  transit  fell  between  0^  and  1^  A.  M. 
and  P.  M.;  and  the  figui*es  for  neaps  by  combining  the  readings 
for  those  tides  which  occurred  on  days  when  the  moon's  transit  fell 
between  6^  and  7^  A.  M.  and  P.  M. 

At  Station  1.  The  average  reading  for  high  water  was  6.28,  for 
low  water  10.84..  giving  for  the  mean  range  4.56  feet.  The  spring 
tides  during  the  lunation  rose  above  the  mean  high  water  level  of  the 
observations  0.63  foot,  and  fell  below  the  mean  low  water  level  0.65 
foot,  giving  a  range  for  springs  of  5.84  feet.  The  neap  tides  did  not 
rise  to  the  mean  high  water  level  by  0.32  foot,  nor  fall  to  the  mean 
low  water  level  by  0.81  foot,  giving  a  range  for  neaps  of  3.43  feet. 
High  water  occurred  at  No.  1  on  an  average  at  8  hours^  7  minutes, 
after  the  moon's  meridian  passage. 

At  Station  2.     The  average  reading  for  high  water  was  6.28,  for 
low  water  10. 78,  giving  a  mean  range  of  4.50  feet.     The  spring  tides 
during  the  lunation,  rose  above  the  mean  high  water  level  of  the  ob- 
servations 0.61  foot,  and  fell  below  the  mean  low  water  level  0.61  foot, 
giving  a  range  for  springs  of  5.72  feet.     The  neap  tides  did  not  rise 
to  mean  high  water  level  by  0.32  foot,  nor  fall  to  mean  low  water 
level  by  0.80  foot,  giving  a  range  for  neaps  of  3.38  feet.    The  tide  at 
No.  2  was  generally  observed  to  commence  rising  a  little  later  than  at 
No.  1,  and  less  rapidly,  so  that  at  three-quarters  tide — observed  to  be 
usually  the  time  of  greatest  difference  on  the  flood — it  lagged  five 
minutes  behind  the  No.  1  tide  at  neaps,  and  ten  minutes  at  springs. 
High  water  was  not  attained  at  No.  2  till  after  it  had  been  attained  at 
No.  1  by  times  varying  from  five  to  twenty-five  minutes. 
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At  Station  3.  The  average  reading  for  Jiigh  water  was  6.30,  for 
low  water  10.74,  giving  a  mean  range  of  4.44  feet.  The  spring  tides 
daring  the  lunation,  rose  above  the  mean  high  water  level  by  0.62  foot, 
and  fell  below  the  mean  low  water  level  by  0.52  foot,  giving  a  range 
for  springs  of  5.58  feet.  The  neap  tides  did  not  rise  to  the  mean 
high  water  level  by  0.34  foot,  nor  fall  to  the  mean  low  water  level  by 
0.76  foot,  giving  a  range  for  neaps  of  3.34  feet.  The  rising  of  the 
water  at  No.  3,  in  relation  to  the  rising  at  No.  1,  was  observed  to  var}' 
from  rare  coincidence  therewith  to  thirty  minutes  thereafter.  At 
three-qaartera  flood,  the  tide  at  No.  3  was  from  ten  to  twenty-five 
minntes  behind  the  tide  at  No.  I,  lagging  most  at  springs  and  least  at 
neaps.  High  water  at  No.  3  was  not  attained,  till  after  it  had  been 
reached  at  No.  1,  by  times  varying  from  ten  to  thirty  minntes. 

Assnming  that  the  observation  at  No.  1  indicate  the  normal  tidal 
condition  for  this  region  we  may,  by  comparing  the  observations  at 
Xo6.  2  and  3  therewith,  discover  in  what  directions  and  to  what  ex- 
tent this  condition  has  been  altered  at  these  points. 

First — As  to  the  rate  of  propagation :  The  stations  being  in  such 
proximity,  propagation  between  them  should  be  almost  instantaneous. 
It  does  not  appear  from  the  observations  that  propagation  between  1 
and  2  is  to  any  great  extent  interfered  with.  But  between  2  and  3  the 
propagation  is  so  far  obstructed  that  at  times  it  requires  thirty  minutes 
for  the  effect  of  the  lising  tide  apparent  at  No.  1  to  be  felt  at  No.  3. 
An  idea  of  the  extent  of  the  retardation  at  ordinary  spring  tides  may 
be  had  by  referring  to  the  appended  diagram,  which  is  a  plotting  of 
observations  on  an  actual  tide.  By  following  up  the  vertical  line  cor- 
i^^sponding  to  any  hour,  one  may  read  off,  at  its  intersection  with  the 
cnrves,  the  heights  at  the  several  stations  at  tiiat  time.  Or  by  follow- 
lowing  the  horizontal  line  corresjwnding  to  any  foot,  one  may  read  at 
it«  intersection  with  the  cnrves,  the  times  which  elapsed  between  the 
Attainment  of  this  height  at  the  various  stations.  This  diagram 
shows  the  tide  at  No.  2  lagging  generally  6  minutes  behind  that  at  No. 
1;  the  tide  at  No.  3  lagging  25  minutes  behind  that  at  No.  1. 

Second — As  to  the  low- water  plane:  The  mean  low-water  reading  at 
No.  1  was  10.84,  at  No.  2  10.78,  at  No.  3  10.74,  giving  a  rise  in  the 
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mean  plane,  from  1  to  2  of  f  of  an  inch,  and  from  2  to  3  of  ^  an 
inch,  or  a  total  rise  from  1  to  3  of  H  inches.  At  neaps  the  rise  in 
the  low-water  plane  from  1  to  2  is  f  of  an  inch  ;  from  2  to  3  the 
plane  is  level.  At  springs  the  rise  in  the  plane  froml  to  2  is  1^ 
inches,  from  2  to  3,  If  inches,  giving  a  total  rise  from  1  to  3  of  2 J 
inches. 

Third — As  to  the  range  of  the  tide:  The  mean  range  is  |  of  an  inch 
less  at  No.  2  than  at  No.  1,  and  f  of  an  inch  less  at  No.  3  than  at  No. 
2,  giving  a  total  loss  at  No.  3  of  1^  inches.  For  neap  tides  the  range 
is  f  of  an  inch  less  at  No.  2  than  at  No.  1,  and  i  an  inch  less  at  No. 
3  than  at  No.  2,  or  a  total  loss  at  No.  3  of  1^  inches.  For  springs 
the  range  is  1^  inches  less  at  No.  2  than  at  No.  1,  and  If  inches  less 
at  No.  3  than  at  No.  2,  giving  a  total  loss  of  3^  inches  in  the  range  of 
spring  tides  for  the  reach  of  Seekonk  river  above  Washington  bridge. 
In  other  words,  at  spring  tides,  19^  million  cubic  feet  of  water,  which, 
in  the  normal  condition  of  the  tides  would  daily  enter  and  withdraw 
from  the  Seekonk,  is  in  some  way  prevented  from  so  doing. 

The  two  most  important  effects  on  the  Providence  navigation  of 
these  changes  in  the  orderly  flow  of  the  tides  are,  the  creation  of  vio- 
lent currents  and  the  loss  of  scour. 

The  fii-st  of  these  effects  is  apparent  to  any  observer  standing  on  the 
bridges.  A  clear  idea  of  its  cause  may  be  had  by  examining  the  ap- 
pended diagrams  of  the  flow  and  ebb  of  an  ordinary  spring  tide. 
These  diagrams  show  approximately  the  forms  assumed  by  the  surface 
of  the  water  during  different  stages  of  the  tide,  and  are  made  up  from 
the  readings  of  the  tide,  the  curves  of  which  are  also  shown.  The 
forms  are  but  approximate,  since  in  all  probability  the  incline  which 
appears  in  them  belongs  altogether  to  a  short  space  extending  on  either 
side  of  the  bridges, — the  lines  from  1  and  3  being  horizontal  to  quite 
near  the  bridges.  On  these  diagrams  a  graduated  scale  is  shown  at 
each  station,  the  feet  being  marked  with  Roman  numerals;  at  the  right 
the  times  appear  in  Arabic.  They  show,  for  example,  that  at  6.40, 
on  tlie  flood  tide  the  reading  at  No.  1  was  6.8,  while  owing  to  retarda- 
tion, the  reading  at  No.  2  was  7.13,  and  at  No.  3,  7.65,  giving  during 
the  latter  half  of  the  flood  a  fall  on  the  surface  of  the  water  between 
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1  and  3  of  more  than  8  inches.  To  this  incline  on  the  surface  of  the 
water,  occasioned  by  retardation,  are  due  the  currents  during  both 
flood  and  ebb,  which  at  times  attain  the  velocity  of  five  miles  an  hour. 
When  it  is  remembered  that  in  a  clear  way  a  current  of  six  knots  an 
hour  is  navigable  only  with  great  difficulty,  one  appreciates  that  to 
pursue  a  sinuous  coui-se  which  runs  athwart  the  line  of  a  five-mile  cur- 
rout,  at  varying  angles,  and  which  is  thickly  studded  with  obstacles,  is 
attended  with  great  peril. 

In  considering  the  loss  of  scour  which  the  alteration  of  the  original 
tidal  condition  of  the  Seekonk  river  occasions  it  should  be  borne  in 
mind  that  the  regime  of  a  channel  is  a  function,  not  of  the  mean 
tidal  flow,  but  of  the  flow  of  the  highest  spring  tides  at  the  time 
of  maximum  scouring  effect.  The  figures  given  in  this  matter  of 
sconr,  therefore,  whi(ih  are  obtained  from  the  tide,  the  observations  of 
which  are  platted  on  the  appended  diagrams,  and  which  was  an  ordi- 
nary spring  tide,  rather  under-state  than  exaggerate  the  extent  of  this 
loss. 

By  reference  to  the  accompanying  diagram  representing  the  spring 
tide  of  September  27,  it  will  be  noticed  that  the  tide  at  Station  No.  1 
bad  sensibly  slackened  in  its  rate  of  fall  at  1 :20  P.  M.  After  that 
time  it  may  be  assumed  that  the  volume  of  water  remaining  in  the 
Seekonk  basin  would  have  very  little  value  in  scouring  effect  upon  the 
chanQels  below.  The  high  tide  level  at  Stations  1  and  3  was  about 
the  same  and  the  whole  fall  of  the  tide  at  Station  1  was  6.84  feet,  but 
at  1:20,  when  the  scouring  value  had  ceased,  the  height  of  the  water 
at  Station  3  was  0.70  foot  above  that  of  Station  1,  and  it  may  be  said, 
therefore,  that  one-tenth  of  the  volume  which  might  have  escaped 
from  the  Seekonk  had  failed  to  do  so  at  a  time  to  be  of  value  in 
scouring  the  channels  below. 

During  the  hour  of  gi-eatest  scouring  effect — soon  after  half-tide — 
the  flood  at  No.  3  flows  63,720,000  cubic  feet.  Taking  the  tide  at 
No.  1  to  indicate  the  normal  condition,  it  should  flow  70,920,000 
cubic  feet.  This  shows  a  loss  in  the  scouring  effect  of  the  flood  tide 
of  ten  per  cent.  In  this  tide  the  rate  of  flood  flow  is  more  rapid  than 
that  of  the  ebb.     As  a  rule  in  our  harbor  the  ebb  flow  is  most  rapid. 
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During  the  hour  of  greatest  scouring  effect  of  the  ebb  tide  the  dis- 
charge at  No.  3  was  58,5JiO,000  cubic  feet.  The  tide  at  No.  1  indicates 
that  it  should  hare  been  67,320,000  cubic  feet,  showing  a  loss  in  scour- 
ing effect  of  16  per  cent.  The  city  of  Providence  has  expended  upward 
of  $99,600  in  dredging  the  harbor  since  1870.  What  percentage  of 
this  amount  might  have  been  saved  had  not  the  scour  of  the  current 
been  thus  greatly  impaired,  it  would  be  interesting  but  fruitless  to  in- 
quire ;  but  in  considering — now  that  a  new  condition  of  channel  is  in 
process  of  establishment  by  dredging  in  the  main  harbor — how  far  the 
restoration  of  the  lost  sixteen  per  cent,  might  avail  to  maintain  it, 
there  may  be  much  profit.  We  do  not  pursue  this  question  at  the 
present  time  for  the  reason  that  much  of  the  information  wo  have 
obtained  bearing  upon  this  and  other  questions  in  regard  to  the  effect 
of  the  obstructions  has  not  been  so  fully  studied  as  is  desirable  before 
stating  our  conclusions.  Many  useful  observations  in  regard  to  the 
action  of  the  tide  in  the  river  between  Washington  bridge  and  Paw- 
tucket  have  been  made  by  Mr.  H.  A.  Bentley,  assistant  to  Gen.  G.  K. 
Warren,  U.  S.  Engineers,  which  we  expect  to  avail  of. 

BRIDGES  IN   SEEKONK   RIVER. 

An  examination  of  the  sketch  appended  to  this  report  and  entitled, 
*'  Obstructions  at  the  Mouth  of  Seekonk  Kiver,"  reveals  the  substan- 
tial cause  of  the  change  in  the  *^  natural  and  orderly  flow  of  the  tides" 
which  the  observations  discussed  above  indicate.  This  sketch  shows 
in  plan  the  two  bridges  at  India  Point,  and  in  profile  exhibits  the 
forms  of  the  foundations  on  which  they  are  reared.  Complaint  as  to 
the  location  of  the  draws  of  these  bridges  is  frequent ;  so  they  ap- 
pear objectionable  in  respect  to  both  foundation  and  superstructure, 
and  in  these  two  respects  are  to  be  considered. 

First,  as  to  foundations:  The  considerable  formation  on  which  the 
Washington  bridge  is  imposed  is  the  product  of  the  intermittent  labor 
of  eighty  years  past.  The  first  Washington  bridge  was  built  in  1793. 
It  had  six  piers,  entirely  of  piles,  and  a  draw  on  the  east  bank  where  the 
present  draw  is.  In  1807  a  storm  carried  it  away.  The  piers  were  re- 
paired, and  a  new  superstructure  supplied.     This  was  carried  away  in 
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1815.  In  repuiriug  this  damage  the  three  piers  just  west  of  the  draw 
were  surrounded  with  nibble  stone  work.  To  form  a  foundation  **  largo 
quantities  of  stone  were  dumped  in  around  the  piles  until  they  were 
heaped  up  to  the  water  line.  It  is  said  they  worked  some  time  in  getting 
in  these  stones,  and  that  after  everything  was  fixed  to  their  satisfaction 
the  masons  went  out  one  morning  to  build  the  piers,  and  found  that 
their  foundation  had  disappeared.  It  had  sunk  down  through  the  soft 
mud  forming  the  river  bed.  More  stones  were  thrown  in  and  the  piers 
built  up."  "  During  the  spring  and  summer  of  18G7  a  portion  of  the 
stone  forming  one  of  the  piers  fell  down."  Wlien  the  present  bridge 
was  built  the  three  piers  unimproved  in  1815  were  treated  with  stone, 
as  the  others  had  been.  A  result  of  this  work  since  1793,  is  that  to- 
day, while  the  sectional  area  just  above  Washington  bridge  is  13,620 
square  feet  at  high  water,  and  11,020  square  feet  at  low  water,  the  cor- 
responding water  areas  on  the  bridge  axis  or  along  the  ridge  of  its 
foundation,  are  3,810  square  feet,  and  2,370  square  feet;  2,370  is  21^ 
per  cent,  of  11,020.  Originally  the  bottom  on  the  axis  was  of  very 
soft  mud,  which  a  stream  running  at  a  velocity  of  one-half  mile  per 
hour  would,  it  is  believed,  serve  to  work  up  and  move,  so  that  it  is  to 
be  presumed  that  before  1793  the  stream  had  made  for  itself  a  chan- 
nel at  this  point  perhaps  equal  in  area  to  that  which  at  present  exists 
above.  On  this  basis  78^  per  cent,  of  the  original  area  has  therefore 
been  lost.  The  stone  persistently  added,  aided  by  the  material  of 
crumbling  piers,  has  formed  an  obstruction  across  the  channel,  rising, 
as  our  sketch  shows,  twenty  feet  above  the  level  of  the  bottom  to  the 
north,  and  having  on  its  southerly  side  a  slope  of  two  to  one — a  slope 
frequently  given  by  engineers  to  dams.  In  fact  the  whole  effect  of 
these  obstructions  across  the  bed  of  tlie  stream  has  strikingly  the  ap- 
pearance of  dams  on  a  mill  stream.  To  remove  so  much  of  the 
obstruction  at  Washington  bridge  as  to  give  a  depth  of  fifteen  feet  at 
low  water  would  require  the  excavation  of  7,080  cubic  yards  of  mate- 
rial—presumably stones  of  various  sizes.  Each  decaying  pier,  as  it 
fell  away  into  the  channel,  by  diminishing  the  area  of  flow,  increased 
the  force  of  the  current,  which  its  fellows  had  to  resist,  and  each  stone 
added  to  the  foundation  had  to  oppose  a  velocity  eniianced  by  itself, 
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till,  at  the  present  time,  the  embankment  has  caused,  and  shows  itself 
capable  of  withstanding  a  enneht  at  spring  tides  of  five  miles  per 
hour. 

The  present  railroad  bridge  was  built  in  1867-8.  Previous  to  the 
construction  of  the  present  bridge,  a  bridge  built  in  1835,  and  suc- 
ceeding repairs  on  it,  contributed  to  the  formation  of  an  obstruction 
at  this  point.  The  bridge  of  1835  had  three  pile  piers  as  at  first 
bailt.  In  1857  three  more  were' added  at  the  center  of  the  spans. 
The  draw  of  1835  was  supported  on  piles  and  a  platform,  *'  the  piles 
and  capping  of  which  still  remain."  In  1858  the  old  draw' was  re- 
moved and  a  new  one  substituted.  *•  The  abutments  which  were  con- 
tinued as  a  bank  wall  above  the  bridge  on  the  west  end,  and  above  and 
below  on  the  east  end,  were  built  of  rough  stone.  No  piles  were 
driven,  but  a  thick  layer  of  good  brush  was  carefully  strewn  on  top  of 
the  mud,  and  the  foundation  stone  laid  directlv  on  this." 

Some  of  the  old  piles  were  removed  in  1866,  in  preparing  for  the 
present  bridge.  This  bridge  has  four  piers  between  the  abutments, 
one  of  stone,  three  of  piles  surrounded  with  iron  cylinders  under 
Cushing's  patents.  "After  the  completion  of  the  piers  rubble  stone 
was  thrown  in  around  and  between  the  cylinders,  on  top  of  which  was 
placed  about  a  foot  of  slag  from  the  puddling  furnaces  of  the  iron 
works.  Cotton  bags  were  then  filled  with  oyster  shells  and  thrown  in, 
and  on  top  of  these  another  foot  of  slag."  The  bottom  of  the  river  at 
this  point  is  covered  with  a  crust  of  oyster  shells  four  feet  thick, 
through  which  the  cylinders  of  the  Gushing  piers  extend  six  inches 
into  the  soft  mud.  This  fact  limits  the  dredging,  which  may  be  safely 
done  on  the  axis  of  the  present  bridge,  unless  we  are  prepared  to  allow 
the  full  section  of  channel  which  the  cun*ent  would  scour  in  soft  mud. 
The  fact  that  soundings  taken  previously  to  the  present  construction 
on  the  axis  of  the  bridge  agree  (juite  nearly  with  those  made  since, 
indicates  that  the  work  of  1867-8  added  but  little  to  the  obstruction 
created  in  1835.  The  area  on  the  axis  of  the  railroad  bridge  at  low 
water  is  thirty-eight  per  cent,  of  the  area  with  which  the  correspond- 
ing area  of  Wjishington  bridge  was  compared. 
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In  building  the  railroad  bridge  it  was  found  necesaary  to  take  into 
consideration  a  velocity  of  six  miles  per  hour. 

Second,  as  to  the  superstructure.  The  superstructure  is  objection- 
able on  account  of  the  location  of  the  draws.  Our  appended  plans 
8how  this  location  to  be  close  to  the  eastern  shore  and  out  t>f  the  main 
channel.  This  condition  of  things  above  the  water  line,  like  that 
which  exists  below  the  water  line  and  which  we  have  just  discussed,  is 
an  inheritance  from  the  unfortunate  . management  of  1793.  The 
draw  of  the  earliest  bridge  had  this  location  ;  its  successors  copied  it 
and  seemed  to  entail  some  correspondence  of  position  in  the  railroad 
bridge  below.  As  the  obstructions  to  the  tidal  flow  impound  the 
water,  so  the  arrangement  of  the  draws  of  the  bridges  tends  to  lock  in 
the  shipping,  permitting  its  exit  only  at  the  stand  of  the  tide,  except 
at  the  risk  of  much  damage.  In  regard  to  this  we  may  quote  from 
the  report  of  Mr.  Bentley  to  Gen.  Warren,  in  1874,  to  whom  we  also 
owe  a  part  of  the  information  for  our  appended  sections  on  the  axes 
of  the  bridges : 

"To  facilitate  the  passage  of  vesflclR  through  thiu  and  Washington  bridge, 
double  lines  of  piling  have  been  put  in  between  the  draws  of  the  two  bridges. 
This  piling  has  been  extended  about  800  feet  above  WaHhington  bridge,  and  one 
line  has  been  extended  about  the  same  distance  below  the  railroad  bridge.  The 
space  between  these  lines  of  piles  varies  from  38  to  60  feet.  Vessels  going  up 
the  river  enter  this  passage  at  an  angle  with  the  current,  and  pass  the  railroad 
bridge  at  an  angle  of  20*  with  the  axes  of  the  piers.  When  they  reach  Wash- 
ington bridge  a  turn  must  be  made  to  the  left  of  about  45.  This  turn  has  to  be 
in  the  draw  of  the  bridge,  where  the  passage  is  only  88  feet  wide.  These  vessels 
pass  up  the  river  at  high  water,  when  there  is  but  little  current.  They  cannot 
tow  through  safely,  because  of  the  sharp  turn  above  alluded  to,  but  have  to 
warp  through  and  make  up  the  tow  above.  In  descending  they  generally  leave 
Pawtucket  after  the  tide  commences  to  run  out,  and  reach  these  bridges  when  the 
current  is  very  swift,  often  as  much  as  five  miles  per  hour.  To  break  up  a  tow 
in  a  current  like  this  so  as  to  enable  the  vessels  to  warp  through  would  be  at- 
tended with  great  danger  of  being  carried  down  on  to  the  bridge  to  the  west  of  the 
draw.  The  only  course  is  to  be  taken  through  by  the  tug,  and  this  must  be  done 
at  a  speed  greater  than  the  current;  in  order  to  keep  steerage  way.  In  making 
this  passage  they  are  very  frequently  damaged  by  coming  in  contact  with  the 
piling.  Once  in  the  passage  there  is  no  escape,  except  with  the  current  at  the 
lower  end." 

In  a  report  which  introduces  that  of  Mr.  Bentley  to  the  attention  of 
the  Chief  of  Engineers,  Geu.  Warren,  after  considering  the  propriety 
of  devoting  the   amount  of    the    Pawtucket  river  appropriation  on 
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hand  to  the  dredging  and  redredging  of  shoals  continually  reforming, 
makes  the  following  very  pertinent  statement: 

*'  But  if  something  can  be  done  at  the  bridges,  I  think  it  more  important  that 
it  should  be  done  there  than  altogether  contincd  to  the  shoals  above  them.  Be- 
fore recommerfding  that  the  last  appropriation  should  be  expended  for  this  pur- 
pose, I  would  like  to  know  what  can  be  exacted  from  the  bridge  company.  I  beg 
here  to  refer  directly  to  Mr.  Bentley's  report,  page  14,  on  **  the  bridges."  Their 
history  and  condition,  the  authority  for  building  them,  and  what  should  be  done  is 
stated  fully.  At  the  Red  bridge  an  expenditure  of  about  $675  is  required  to 
remove  stone  from  the  east  opening  of  the  pivot-draw.  It  is  now  so  obstructed 
that  it  is  useless  to  navigation  ;  and  if  the  other  draw-opening  should  be  closed 
by  a  sunken  vessel,  all  navigation  of  the  river  would  be  suspended.  If  the 
bridge  company  cannot  legally  be  compelled  to  open  properly  this  east  draw, 
space,  I  would  recommend  that  the  present  appropriation  be  used  for  that  pur- 
pose. Under  the  heading  "obstructions  to  tidal  flow,"  etc.,  Mr.  Bentley  makes 
further  estimates  for  dredging  between  the  piers  of  the  Red  and  Washington 
bridges,  at  an  estimaled  cost  of  $8,085.  This  latter  expenditure  the  means  in  our 
hands  would  not  justify  us  in  making,  as  it  would  prevent  necessary  dredging  on 
the  shoals  above.  I  wish  it  would  be  ascertained,  by  proper  reference,  whether 
there  is  not  legal  remedy  to  compel  this  bridge  company  to  restore  the  water-way 
to  a  proper  natural  width. 

The  Washington  bridge  is  in  so  bad  a  condition  that  it  is  expected  to  soon  re- 
build it ;  but  it  is  a  very  serious  obstruction  to  navigation,  and  it  is  not  at  all 
likely  that,  when  rebuilt,  it  will  be  suited  to  the  wants  of  navigation,  unless 
some  control  is  exercised  over  it  by  the  general  government.  The  present  rail- 
road bridge  might  have  been,  and  should  have  been,  better  located. 

I  deem  it,  therefore,  a  matter  of  importance  that  some  steps  should  be  taken — 
what  ones,  exactly,  I  do  not  know — to  control  the  bridging  of  the  Pawtucket 
river  in  the  interest  of  navigation ;  and  unless  such  control  is  acquired  by  the 
general  government,  it  seems  to  me  out  of  place  to  further  regard  the  improve- 
ment of  the  Pawtucket  river  as  a  public  one,  or  that  that  estuary  is  longer 
a  navigable  water  of  the  United  States. 

A  small  sketch  in  Mr.  Bentley's  report  shows  the  location  of  the  bridges. 

I  will  await  an  answer  to  this  communication  before  taking  any  further 
measures  toward  dredging  in  the  Pawtucket  River." 

Red  bridge  was  built  in  1793,  on  six  piers.  It  was  carried  away  in 
1807.  In  rebuilding  the  pile  piers  were  surrounded  with  rubble.  In 
1871  the  bridge  was  rebuilt  "  The  piers  are  built  of  laid  masonry, 
resting  on  the  foundation  of  the  old  piers,  except  the  pivot  pier,  which 
rests  on  a  pile  foundation  "  (Bentley).  To  protect  the  piers  of  the  old 
bridge  a  large  amount  of  stone  was  thrown  in  from  time  to  time. 

The  sectional  area  of  the  channel,  just  above  Red  bridge,  at  high 
water,  is  10,180  scjuare  feet,  at  low  water  8,020  square  feet.     The  area 
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on  the  axis  of  the  bridge  at  high  water  is  3,972  square  feet,  at  low 
water  2,514  square  feet;  2,514  is  31  per  cent,  of  8,020.  '  The  obstruc- 
tion rises  twenty  feet  above  the  level  of  the  bottom  up  stream. 

Our  quotations  and  the  general  facts  in  regard  to  the  history  of  the 
bridges,  where  not  otherwise  accredited,  are  from  a  report  of  Col.  J. 
Albert  Monroe. 

Three  separate  influences,  therefore,  urge  a  radical  change  in  regard 
to  the  bridges  which  span  the  Pawtucket  navigation  at  the  mouth  of 
the  river.  First,  The  injurious  effect  of  the  present  structures,  con- 
sidered SLS  obstructions,   on  the  tidal  flow,  and  the  resulting  evils, 

which  we  have  endeavored  to  make  manifest  in  our  discussion  of  the 

* 

tides.  Second,  The  highly  objectionable  location  of  the  draws,  and 
Third,  The  fact  that  in  the  event  of  no  change  in  the  matter,  the  river 
is  likely  to  be  dropped  from  the  consideration  of  the  general  govern- 
ment. The  $52,000  appropriated  by  the  United  States  during  the 
past  twelve  years  to  its  improvement  and  conservancy,  do  not  measure 
the  whole  loss  which  the  abandonment  would  entail ;  since  the  care  of 
the  government  means  the  attention  of  the  United  Stites  engineers 
and  all  that  that  implies. 

Our  examinations  in  regard  to  the  tides  and  the  bridges  at  the  See- 
konk  river,  have  made  it  clear  to  us  that  the  interests  of  navigation 
require  a  radical  change  in  the  present  conditions,  which  change  would 
involve  the  removal  of  the  dilapidated  Washington  bridge  with  its 
piers  and  foundations,  and  the  dredging  of  deeper  water-ways  between 
the  piers  of  the  railroad  bridge  and  of  Red  bridge.  It  would  be  hope- 
less to  attempt  much  improvement  at  Washington  bridge  without  the 
removal  of  that  structure,  which  is  as  nearly  worthless  as  a  bridge 
used  for  public  travel  can  well  be.  There  would  be  great  advantage 
in  building,  in  a  new  location,  a  double-deck  bridge,  suited  to  the  rail- 
road traffic  and  the  highway  travel,  on  the  same  foundations;  but,  if 
this  should  prove  impracticable,  it  is  our  present  impression  that  the 
channel  under  the  railroad  bridge  can  be  so  improved  as  to  give  sub- 
stantial relief  from  the  present  disadvantages  without  disturbing  the 
structure  as   it  stands.     We  have  a  similar  opinion  in  regard  to  the 
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water-ways  at  Red  bridge,  and  we  understand  that  the  engineer  in 
charge  of  the  Vecent  reconstruction  agrees  with  this. 

The  number  of  vessels  passing  through  the  draw  of  Red  bridge,  on 
the  way  to  and  from  Pawtucket,  is  about  sixteen  hundred  or  more  per 
year.  When  business  was  more  active  the  number  was  greater.  We 
have  made  no  detailed  estimates  of  the  cost  of  the  above  mentioned 
improvements,  but  we  are  satisfied  that  the  expense  would  be  far  less 
than  the  resulting  value. 

SURVEYS. 

During  the  past  year  such  surveys  as  were  necessary  to  enable  the 
commissioners  to  decide  on  the  extent  of  encroachments  into  the  har- 
bor, and  to  design  and  locate  the  harbor  lines  proposed  by  them,  have 
been  made.  As  stated  above  these  lines  have  been  referred  to  the 
United  States  coast  survey  stations.  To  make  the  significance  and 
value  of  this  more  evident,  it  may  be  well  to  explain  that  in  carrying 
the  triangulation  system  along  the  shores  of  the  bay,  the  coast  survey 
have  established  stations  in  a  manner  as  nearly  perman(mt  as  may  be, 
the  locations  of  which  stations,  in  their  system,  forms  part  of  the 
archives  at  Washington.  It  seemed  to  the  board,  therefore,  that  refer- 
ence to  these  stations,  provided  more  thoroughly  for  the  contingency 
of  lost  land-marks  than  any  other  plan  as  inexpensive  in  its  methods. 

Beside  this  surveying  of  lines,  quite  extensive  leveling  oj)eration8 
have  been  carried  on,  with  the  object  of  establishing  a  common  plane 
of  reference,  which  it  is  hoped  each  of  the  three  parties  interested  in 
the  harbor,  viz:  the  United  States  engineer  department,  the  coast  sur- 
vey and  the  city  of  Providence,  may  agree  to  adopt  for  a  plane  of  ref- 
erence for  future  work.  Hitherto  each  party  has  been  working  with 
a  special  base,  and  it  is  desirable,  for  the  proper  comparison  of  tidal  ob- 
servations or  soundings,  for  example,  made  by  each,  that  agreement  in 
respect  to  a  plane  of  reference  should  be  brought  about. 

PAWCATUCK   RIVER   NEAR  WESTERLY. 

The  attention  of  the  board  has  been  called  to  the  need  of  some 
action  on  the  part  of   the  State,  in  regard  to  the  construction   of 
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wharves  in  the  Pawcatuck  river  near  Westerly,  andadefinitiouof  their 
limits,  if  a  fair  degree  of  convenience  in  the  navigation  of  the  chan- 
nel is  to  be  preserved.  This  locality  is  not  within  the  limits  of  the 
jurisdiction  of  this  board,  but  the  importance  of  the  matter  to  the 
locality  named  seems  to  demand  this  refence  to  it  on  our  part. 

WORK   OF  THE    UNITED  STATES    ENGINEER. 

By  the  courtesy  of  Gen.  G.  K.  Warren,  the  board  has  received  a 
printed  copy  of  his  report  npon  the  government  works  under  his 
charge  in  Rhode  Island,  for  the  year  ending  June  30,  1878.  The  fol- 
lowing is  a  brief  summary  from  the  report  of  the  Chief  of  Engineers 
in  regard  to  the  work  upon  which  Gen.  Warren's  report  in  full  will  be 
found  in  the  appendix  : 

Pawtucket  or  Seekonk  River,  Rhode  Island. 

No  work  has  been  done  during  the  fiscal  year,  and  none  will  be  done 
this  season,  unless  the  shoals  become  troublesome  or  the  channel  is 
accidentally  obstructed. 

Providence  River  and  Narragamett  Bay,  Rhode  Island, 

The  project  for  this  improvement  consists  in  making  a  wide  chan- 
nel, with  a  central  depth  of  23  feet  at  mean  low  water,  from  Provi- 
dence to  the  sea,  at  an  estimated  cost  of  about  $500,000. 

The  present  ruling  depth  is  about  fourteen  feet,  the  mean  rise  of 
the  tide  being  about  4.7  feet. 

It  is  proposed  to  expend  the  appropriation  of  ^550,000  made  by  the 
act  of  June  18,  1878,  in  dredging  a  channel  23  feet  deep  at  mean  low- 
water,  to  such  width  as  the  means  at  hand  will  allow — not  exceeding, 
however,  200  feet. 

The  appropriation  of  $5,000  contained  in  the  same  act  for  the 
removal  of  Bulkhead  rock  in  this  river,  is  insufficient  for  its  removal 
to  the  required  depth  (23  feet),  and  it  is  proposed  to  reserve  it  until  a 
further  appropriation  is  made  for  continuing  the  improvement  of  the 
river,  when  its  removal  may  be  undertaken. 

The  amount  required  for  continuing  the  improvement  during  the 
next  fiscal  year  is  $100,000. 
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Newport  Harbor,  Rhode  Islajid, 

Notliiug  has  been  done  here  during  the  jDast  fiscal  year,  and  no  work 
is  contemplated  during  the  next. 

Block  Island  Harbor,  Rhode  Island, 

During  the  fiscal  year  there  have  been  25,227  tons  of  rip-rap  gran- 
ite put  into  the  break- water,  and  517  tons  of  bowlders  removed  from 
the  anchorage  sheltered  by  it. 

The  break- water  now  extends  out  1,425  feet  from  the  shore.  A 
detached  piece  300  feet  in  length  has  been  built  from  a  point  200  feet 
from  the  head  or  outer  end  of  the  main  work. 

A  contract  has  been  made  for  completing  the  work  with  the  above 
dimensions,  with  the  available  funds.  When  this  is  done  the  harbor 
for  local  purposes  will  be  completed.  No  further  appropriation  is 
asked  for  this  work. 

Pawcatuch  River,  Rhode  Island  and  Connecticut, 

No  work  has  been  done  here  during  the  past  fiscal  year  and  none  is 
contemplated  during  the  next. 

Little  Narragansett  Bay,  Rhode  Island  and  Connecticut. 

The  improvement  in  this  bay  was  begun  during  the  fiscal  year,  and 
4,015  cubic  yards  of  material,  including  bowlders  of  a  size  less  than 
one  cubic  yard,  were  removed  by  contract  at  a  cost  of  thirty  cents  per 
cubic  yard,  and  69  cubic  yards  of  bowlders  exceeding  one  cubic  yard 
in  size  at  a  cost  of  15  i)er  cubic  yard.  There  were  also  removed  by 
hired  labor  131  cubic  yards  of  dangerous  rocks. 

The  estimated  cost  of  the  projected  improvements  is  $51,000,  of 
which  $15,000  has  been  appropriated,  leaving  $36,000  still  to  be  ap- 
propriated to  complete  this  work. 

This  improvement  is  designed  to  make  a  safe  channel  through  the 
shoals  where  the  ruling  depth  is  now  4^  feet  at  mean  low  water,  of  not 
less  than  7^  feet  at  mean  low  water,  and  200  feet  width.  The  mean 
range  of  the  tide  is  about  2^  feet. 
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The  United  States  Advisory  Council  is  still  composed  of  Rear  Ad- 
miral Daniel  Ammen,  U.  S.  N.,  Brevet  Major-Gen.  G.  K.  Warren, 
U.  S.  A.  and  Prof.  Henry  Mitchell,  U.  S.  C.  S. 

We  have  consalted  at  intervals  during  the  year  with  the  members  of 
this  board,  in  addition  to  the  formal  interviews  detailed  in  our  last 
annual  report,  and  have  received  counsel  and  assistance  which  we  deem 
to  be  of  great  value  to  the  State. 

Respectfully  submitted, 

J.  HERBERT  SHEDD,      ) 

N.  P.  POTTER,  [  Harbor  Commissmiers. 

JEDEDIAH  WILLIAMS,  3 
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A. 

COMMUNICATION  TO  GEN.  G.  K.  WAUREN. 

Providence,  July  31,  1H78. 
7h  Gen.  G.  K.  Warren^  Unittd  SUitei*  Enyineers^  Newport^  R.  I.: 

Dear  Sir:  In  response  to  your  communication  reque8ting  an  expression  of 
opinion  by  this  board  upon  tbe  question  of  the  improvement  of  Providence 
Harbor,  we  respectfully  submit  the  following  statement: 

It  is  provided  in  Chapter  611  of  the  Public  Laws,  as  follows:  "  Section  4. 
The  Harbor  Commissioners  are  authorized  and  empowered,  whenever  they  deem 
it  necessary,  to  apply  to  Congress  for  appropriations  for  protecting  and  improv- 
ing any  harbor  in  the  Stale."  It  is  also  provided  that  the  Harbor  Commissioners 
shall  have  the  general  care  and  supervision  of  all  the  public  harbors  and  tide 
waters  within  this  State,  and  it  is  their  duty  to  make  such  investigations  as  are 
necessary  to  protect  and  develop  the  rights  and  intereste  of  the  State  in  such 
harbors  and  public  waters;  and  to  recommend  legislation  for  the  preservation 
and  improvement  of  the  harbors  and  public  tide  waters  and  the  promotion  of 
the  interests  of  the  State  connected  therewith.  The  Harbor  Commissioners 
therefore  are  the  recognized  representatives  of  the  State  in  all  matters  relating 
to  the  public  tide  w^aters  in  which  the  General  Government  and  the  State  are 
jointly  interested,  and  it  is  their  especial  duty  to  promote  the  improvement  of 
these  waters  for  public  use.  .     * 

Recognizing  this  duty,  the  Harbor  Commissioners  gave  their  early  and  careful 
attention  to  the  improvement  of  the  channels,  and  in  connection  with  the  United 
States  Advisory  Council,  appointed  by  the  President  to  cooperate  with  this 
board,  they  devised  such  improvement  as  seemed  neces.sary  for  the  safety  and 
convenience  of  commerce  in  passing  between  the  sea  and  Providence  Harbor. 
Having  done  this,  they  petitioned  Congress  "  to  make  an  appropriation  for  the 
removal  of  obstructions,  .so  that  ves.sels  of  the  larger  class  may  find  convenient 
and  safe  passage  to  this  important  harbor.*'  It  was  estimated  that  the  cost  of 
doing  this  work  would  amount  to  about  half  a  million  dollars.  The  petition, 
supported  by  your  able  report  upon  the  matter,  ultimately  resultetl  in  an  appro- 
priation of  |50,000  for  the  commencement  of  the  work. 
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It  was  supposed  by  the  Harbor  Commissioners  tliat  this  money  would  be 
expended  at  your  discretion,  under  the  broad  language  of  our  petition,  so  that 
*  the  immediate  results  should  be  as  beneficial  as  possible  to  the  passage  of  vesselH 
of  the  larger  class.  The  only  conditions  which  might  control  the  language  of 
the  petition,  so  far  as  we  are  aware,  are  contained  in  the  Senate  Ex.  Doc.  No. 
34,  45th  Congress,  2d  session,  in  w^hich  you  report  to  the  Chief  of  Engineers: 
"The  first  improvement  to  be  undertaken  is  to  make  the  deep  channel  for  ocean 
steamers  from  Providence  to  the  sea,  and  let  the  widening  for  anchorage  and  for 
a  beating  channel  for  sailing  vessels  follow.  For  making  such  a  channel  200 
feet  wide  and  23  feet  deep  at  mean  low-water,  I  have  estimated  would  rec^uire," 
etc.  You,  however,  refer  to  a  communication  to  you  by  the  Harbor  Commis- 
sioners, which  is  appended  to  your  report  and  printed  as  a  part  of  the  same  in 
which  they  say  the  improvement  **  demanded  by  the  interests  and  for  the  safety 
of  commerce  would  be  accomplished,  first,  by  widening  and  deepening  the  main 
channel  from  Fox  Point  *  *  to  Field's  Point."  A  width  of  1,060  feet  and  a 
depth  of  23  feet  are  mentioned. 

But,  subsequent  to  the  printing  of  this  document,  and  before  an  appropriation 
was  reported  upon  in  Congress,  the  House  Committee  on  Commerce  to  whom 
the  matter  had  been  referred,  gave  to  representatives  of  the  Harbor  Commission, 
the  Board  of  Trade,  the  city  of  Providence,  and  prominent  business  men  of  the 
State,  a  hearing  upon  the  subject,  at  which  the  needs  of  commerce  were  ex- 
plained, and  the  requirement  for  immediate  relief  to  accommodate  vessels  now 
visiting  the  port  and  needing  slightly  greater  depth  than  now  exists  was  dwelt 
upon. 

We  had  therefore  supposed  that  the  object  of  Congress  in  making  the  appro- 
priation w^as  mainly  that  stated  at  this  hearing,  and  was  that  of  beginning  the 
improvement  contemplated  as  a  whole,  by  an  expenditure  which  should  give 
immediate  relief  so  far  as  possible. 

Tliis  relief  can,  in  our  opinion,  be  best  accomplished  by  making  a  channel 
from  200  to  800  feet  wide  and  about  20  feet  deep  at  low  water.  Such  a  channel 
would  be  wide  enough  to  be  safely  navigated  by  vessels  of  deep  draught,  if  few 
in  number,  and  it  would  be  deep  enough  for  the  large  ocean  steamers,  during 
about  half  of  every  tide. 

We  suppose  that  such  a  width  and  depth  can  be  secured,  with  the  appropria- 
tion now  available,  and  we  believe  its  expenditure  in  this  way  would  receive  the 
hearty  approval  of  nearly  all  the  business  men  of  this  community. 

The  Harbor  Commissioners  would  approve  of  the  dumping  of  excavated  ma- 
terial on  either  side  of  Providence  Harbor  at  a  suitable  distance  within  the  har- 
bor lines,  or  in  deep  water  near  Sand  Point,  east  of  Prudence  Island. 


Respectfully  yours, 


J.  IIEKBEUT  SHEDI), 
N.  F.  POTTEK, 
JEDEDIA^  WILLIAMS, 

Harbor  Conitnis*tif)nern. 
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ABSTRACT  OF  REPORT  OF  GEN.  G.  K.  WARREN,  TO  CHIEF  OF  U.  S. 

ENGINEERS,  FOR  1878. 

» 
Improvement  of  Pawtueket  or  Seekonk  River,  Rlwde  Island. 

No  work  has  been  done  in  this  river  during  the  past  fiscal  year.  The  remain- 
der of  the  last  appropriation  is  reserved  to  deepen  certain  shoals  which  are 
reforming,  or  for  the  removal  of  any  accidental  obstruction. 

For  a  history  of  this  work  see  Annual  Reports  of  the  Chief  of  Engineers  for 
1874.  Part  2,  page  227;  and  for  1876,  Part  1,  page  207. 

Pawtueket  River  is  in  the  Providence  collection  district,  and  that  place  is  the 
nearest  port  of  entry.  The  amount  of  revenue  collected  there  during  the  fiscal 
year  ending  June  30,  1878,  was  $171,553.79. 

MONET   STATEMENT. 

July  1,  1877,  amount  available $1,511  28 

July  1,  1878,  amount  expended  during  fiscal  year 127  75 

July  1,  1878,  amount  available 1,383  53 


* 


Improvement  of  Providence  River  and  Narra^ansett  Bay^  Wiode  Ifiland. 

Providence  River  is  an  estuary  extending  from  Nayat  Point,  Narragansett  Bay. 
to  Providence.  Its  length  is  about  7  miles,  with  a  width  varying  from  1,000 
feet  to  2  miles,  and  a  depth  from  12  to  50  feet  at  mean  low  water.  At  its  head 
this  estuary  is  joined  by  another  called  the  Seekonk  or  Pawtueket,  extending  4 
miles  further  to  the  town  of  Pawtueket.  Providence  has  upward  of  100,000 
inhabitants,  with  large  manufacturing  and  commercial  industries.  The  legisla- 
ture of  the  State  has  established  Harbor  lines  as  far  down  as  Field's  Point,  about 
5i  miles  above  Nayat  Point.  The  parts  above  Field's  Point  are  called  Provi- 
dence Harbor.  From  Providence  to  the  sea  is  about  28  miles,  with  ample  width 
and  depth  below  Nayat  Point  for  the  movement  or  anchorage  of  any  number  of 
'  the  largest  vessels. 

The  improvement  sought  is  for  a  channel — 

23  feet  deep  at  mean  low-water,  150  feet  wide. 
20  feet  deep  at  mean  low- water,  000  feet  wide. 
18  feet  deep  at  mean  low- water,  725  feet  wide. 
12  feet  deep  at  mean  low- water,  940  feet  wide. 
6  feet  deep  at  mean  low- water,  1,060  feet  wide. 

The  general  government  has  expended  about  $56,500  in  the  improvement  of 
this  harbor  between  Fox  Point  and  Field's  Point,  making  a  depth  of  12  feet  at 
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mean  low  water.  In  addition  to  this  amount  the  city  of  Providence  has  ex- 
pended upward  of  $90,000  in  dredgin|2:  the  liarbor,  mainly  above  Pox  Point. 

Under  date  of  February  18,  1878, 1  made  a  report  in  regard  to  the  improve- 
ment of  Providence  Harbor  and  the  channels  of  approach  to  it.  This  report 
was  printed  as  Sen.  Ex.  Doc.  No.  34,  Forty -fifth  Congress,  second  session,  and 
is  part  of  this  report. 

By  act  of  Congress  approved  June  18.  1878,  $50,000  was  appropriated  for  the 
improvement  of  this  river  and  bay.  This  it  is  proposed  to  expend  in  dredging 
a  channel  23  feet  deep  in  the  shoalest  part  of  the  present  channel,  the  work  to 
lie  done  by  contract  after  advertising  in  the  usual  mannar.  By  the  same  act  of 
Congress  $5,000  was  appropriated  for  the  removal  of  Bulkhead  Rock.  This  rock 
is  on  the  side  of  the  deep  channel  of  the  river,  about  2^  miles  below  Fox  Point. 
It  lies  in  the  path  of  vessels  beating  in  or  out  of  the  river,  and  should  be 
removed.  In  my  former  reports  upon  this  obstruction  I  have  estimated  for  its 
removal  to  a  depth  of  18  feet  at  mean  low- water,  at  a  cost  of  $5,000.  At  that 
time  18  feet  was  the  governing  depth,  but  with  the  depths  of  the  proposed  chan- 
nel this  should  be  removed  down  level  with  the  bottom,  about  20  feet  at  mean 
low  water.  To  do  this  will  probably  cost  $10,000,  and  as  it  can  be  done  cheaper 
by  making  the  depth  required  at  once,  it  is  thought  advisable  to  reserve  the  pres- 
ent amount  until  another  appropriation  for  the  river  is  made,  when  the  work 
can  all  be  done  at  once. 

Providence  is  in  the  Providence  collectien  district,  and  that  place  is  a  port  of 
entry.  The  amount  of  revenue  collected  there  during  the  fis(;al  year  ending 
June  30,  1878,  is  $171,553.79. 

MONBY  STATEMENT. 

Improvement  of  Prot^idence  River  and  Narraganrntt  Bay. 
Amount  appropriated  by  act  approved  June  18,  1878 $50,000  00 

July  1,  1878,  amount  available 50,000  00 

Amount  (estimated)  required  for  completion  of  existing  project 450,000  00 

Amount  that  can  be  profitably  expended  in  fisc^al  year  ending  June 
30,  1880 100,000  00 

Improvement  of  Providence  River — Removal  of  Bulkhead  Rock. 

July  1, 1877,  ainount  available $74  98 

Amount  appropriated  by  act  approved  June  18, 1878 5,000  00 

5,074  98 
July  1,  1878,  amount  expended  during  fiscal  year 74  98 

July  1,  1878,  amount  available 5.000  00 
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Special  Report  on  Improrement  of  Providence  Biv&r  and  Narragan&ett  Bay,  Rhode 

Island* 

Office  of  the  Chief  of  Engineers,  ) 

Washington,  D.  C,  February  25,  1878.  f 

Sir:  I  beg  leave  respectfully  to  return  herewith  the  resolution  of  the  Senate 
of  the  United  States  of  the  31st  January  last — 

That  the  Secret4iry  of  War  be  directed  to  furnish  to  the  Senate  any  informa- 
tion in  his  department  relative  to  the  improvement  of  Providence  River  and 
Narragansett  Bay,  with  an  estimate  of  the  cost  of  such  improvement. 

And,  in  obedience  to  its  requirements,  to  submit  the  inclosed  copy  of  a  report 
on  the  subject  from  Maj.  G.  K.  Warren,  Corps  of  Engineers,  to  whom  it  was 
referred.  This  report  is  very  full,  and  conveys  all  the  information  contemplated 
by  the  resolution. 

It  will  be  seen  that  the  improvement  which,  in  the  opinion  of  the  Harbor  Com- 
missioners of  the  State  of  Rhode  Island,  is  demanded  by  the  interests  of  com- 
merce, consists  in  making  a  channel  of  23  feet  in  depth  at  mean  low  water  from 
Providence  to  the  sea,  and  they  estimate  that  the  whole  amount  of  dredging  re- 
quired for  this  purpose  will  be  about  3,501,640  cubic  yards,  at  a  cost  of  $500,- 
234.29.  In  this  estimate  no  allowance  for  rock-excavation  is  made,  though  it 
will  in  all  probability  be  in  some  places  required. 

The  order  in  which  the  work  of  improvement  should  be  executed  is,  in  Major 
Warren's  opinion,  first,  to  make  the  deep  channel  for  ocean  steamers  from  Provi- 
dence to  the  sea;  then  to  proceed  with  the  work  of  widening  the  channel,  &c. 

The  cost  of  this  deep  channel  he  estimates  at  $100,000,  and  deems  it  to  be  in 
the  interest  of  economy  to  appropriate  the  whole  sum  at  once. 

I  concur  in  Major  Warren's  views. 

Ver>'  respectfully,  your  obedient  servant, 

A.  A.  HUMPHREYS, 

Brigadier- OeneraX  and  Chief  of  Engineers. 

Hon.  GEO.  W.  McCRARY, 

Secretary  of  War, 


REPORT. 

Engineer  Office,  United  States  Army,  ) 
Newport,  R.  I.,  February  18,  1878.      ) 

General:  I  have  the  honor  to  submit  the  following  report  in  obedience  to 
your  letter  of  instructions,  of  February  2,  transmitting  a  copy  of  the  resolution 
of  the  United  States  Senate,  made  on  January  31,  and  also  in  obedience  to  your 

*  Printed  an  Sen.  Ex.  Doc.  94,  Forty -fifth  Congrese,  TOCond  Beraion. 
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letter  of  February  7,  transmitting  a  resolution  of  the  United  States  House  of 
Representatives,  passed  on  February  5,  both  in  regard  to  the  improvement  of 
Providence  Harbor,  Rhode  Island,  and  the  channels  of  approach  to  it. 

The  House  resolution  requires  a  report  *'  based  on  examinations  and  survey's 
made  by  the  Coast  Survey  or  other  departments  of  the  Government,"  which,  as 
far  as  I  know,  are  as  follows: 

In  the  year  1873,  under  an  act  of  Congress,  I  made  a  survey  from  Fox  Point 
to  Field's  Point  (see  Annual  Report  of  Chief  of  Engineers  for  1873,  page  969), 
and  estimated  the  cost  of  dredging  off  the  point  of  Long  Bed,  for  which  1 10,000 
was  appropriated,  and  the  point  dredged  off  in  the  summer  of  1878. 

In  1874  the  United  States  Coast  Survey  made  a  new  survey  which  also  covered 
this  portion  of  the  harbor,  and  a  copy  of  the  map  was  furnished  the  Rhode 
Island  Board  of  Harbor  Commissioners,  which  copy  I  have  consulted.  There  is 
as  close  agreement  in  the  result  of  the  two  surveys  as  could  be  expected,  so  that, 
as  a  basis  for  an  estimate  of  quantity  of  material  to  be  removed  in  this  part, 
nothing  more  is  desired.  There  is  some  uncertainty  as  to  the  amount  of  rock 
that  may  be  encountered,  but  this  cannot  be  definitely  determined  except  as  the 
dredging  is  being  carried  on. 

During  the  past  summer,  upon  application  of  the  Governor  of  Rhode  Island, 
the  President  of  the  United  States  appointed  Rear-Admiral  Daniel  Ammen, 
Chief  of  the  Bureau  of  Navigation,  United  States  Navy,  Prof.  Henry  Mitchell, 
United  States  Coast  Survey,  and  myself,  members  of  an  advisory  council  to  the 
Board  of  Harbor  Commissioners  of  Rhode  Island,  and  this  council  had  several 
meetings  with  the  Harbor  Commissioners  to  consider  the  improvement  of  Provi- 
dence River  and  Harbor.  The  harbor  proper  is  taken  to  comprise  the  part  be- 
tween Fox  Point  and  Field's  Point,  a  distance  of  about  8,800  feet.  Through 
about  2,800  feet  of  this  there  is  ample  channel  depth.  Through  the  other  6,000 
feel  the  depth,  in  places,  shoals  to  14  and  15  feet,  and  at  the  upper  end  to  12  feet 
at  mean  low  water.  This  limits  the  size  of  the  vessels  that  can  reach  the  present 
wharves.  The  mean  rise  of  the  tide  is  about  4i  feet.  In  regard  to  the  improve- 
ment of  this  portion  the  Advisory  Council  give  the  following  opinion  to  the 
Harbor  Commissioners : 

In  a  port  like  Providence,  employed  for  miscellaneous  commerce,  the  greatest 
good  to  the  greatest  number  is  to  be  secured  by  a  channel  of  18  feet  depth  at  low 
tide.  In  order,  however,  not  to  exclude  vessels  of  greater  draught,  we  recom- 
mend that  the  channel  should  have  a  central  pathway  of  28  feet  depth,  150  feet 
wide. 

The  form  of  channel  that  would  meet  these  requirements  and  have  the  most 
permanent  slopes,  would  have  the  following  widths,  naturally,  between  its  con- 
tours in  light  alluvium : 

23  feet  depth,  150  feet  wide. 
20  feet  depth,  600  feet  wide. 
18  feet  depth,  725  feet  wide. 
12  feet  depth,  940  feet  wide. 
6  feet  depth,  1,060  feet  wide. 

We  recommend  that  this  channel  should  be  carried  from  the  city  to  Field's 
Point,  following  generally  the  present  channel  below  Fox  Point ;  and  using  the 
above  table  as  a  guide  as  far  as  possible  for  computing  the  amount  of  material 
to  be  removed  (and  not  Jis  a  convenient  plan  of  dredging),  we  find  from  the  origi- 
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nal  hydrographic  sheet  of  the  Coast  Survey  (1326  A),  executed  in  1874,  thai  the 
necessary  dredging  would  then  have  been  two  and  one-quarter  millions  of  cubic 
yards,  bank  measurement. 

The  average  length  of  vessels  likely  to  seek  this  harbor,  if  improved,  may  be 
set  down  at  150  feet,  and  these,  with  average  draught  of  18  feet,  would  require 
54  feet  of  cable,  giving  her  radius  of  swing  room  202  feet.  These  vessels, 
anchored  most  carefully  on  both  sides  of  the  channel  proposed,  .would  leave  321 
feet  gangway  for  the  passage  of  other  vessels.  If  anchored  with  only  the  ordi- 
nary care  (but  still  under  supervision  of  a  harbor-master)  the  width  of  the  gang- 
way would  sometimes  not  exceed  150  feet.  It  is  assumed  that  so  few  vessels  of 
extraordinary  draught  would  be  in  port  at  the  same  time  that  the  harbor-master 
could  so  arrange  them  as  to  avoid  having  any  two  of  them  in  the  same  section. 
It  is  proper  to  regard  the  vessels  as  lying  transversely  to  the  direction  of  the 
channel,  because  during  the  season  when  the  largest  fleet  visits  this  port  winds 
from  the  west-southwest  and  southwest  prevail. 

In  providing  for  anchorage-room  on  either  side  of  the  gangway  rather  than 
excavating  a  special  b^usin  for  anchorage,  it  has  been  borne  in  mind  that  the 
whole  channel  in  the  absence  of  vessels  at  anchor  will  be  useful  for  the  passage 
of  vessels  under  sail,  and  that  this  channel  traversed  by  tidal  currents  will  be 
less  likely  to  freeze  up  than  a  sheltered  basin,  or  more  easily  broken  out  when 
frozen. 

The  Harbor  Commissioners  have  also  made  an  estimate  of  the  amount  of  ma- 
terial to  be  removed  to  make  a  channel  23  feet  deep  at  mean  low  water,  and  400 
feet  wide,  with  an  additional  width  each  side  of  200  feet,  gradually  shoaling  up 
to  a  depth  of  10  feet  at  mean  low  w^ater.  The  amount  is  1,421,720  cubic  yards. 
But  in  their  communication  to  me  dated  February  8,  transmitted  herewith,  they 
adopt  the  plan  and  estimate  of  the  Advisory  Council. 

In  order  to  secure  the  depth  of  23  feet  at  mean  low  water  below  Field's  Point, 
dredging  must  be  done  at  Pawtuxet  Shoal  and  at  Gaspee  Shoal. 

The  Harbor  Commissioners'  estimate  for  the  amount  to  be  removed  at  these 
two  places,  is  upon  the 'design  to  make  the  channel  23  feet  deep  and  400  feet 
wide  and  200  feet  each  side,  shoaling  up  to  10  feet. 

At  Pawtuxet  Shoal,  cubic  yards 733,686 

At  Gaspee  Shoal,  cubic  yards 46,000 

In  order  to  allow  vessels  to  enter  and  leave  Providence  direct  by  the  western 
entrance  to  Narragansett  Bay,  drawing  23  feet  at  mean  low  water,  another  shoal 
must  be  removed  just  above  Rocky  Point,  which  the  Harbor  Commissioners 
estimate  to  amount  to  424,824  cubic  yards.  Vessels  using  the  middle  entrance 
to  Narragansett  Bay,  would  not  have  to  pass  this  shoal  near  Rocky  Point.  The 
foregoing  quantities  are  bank  measurements;  measured  in  scows,  the  quantity 
would  be  increased  by  one-third. 

To  recapitulate,  we  have  now  the  following  estimates  of  quantities: 

ESTIMATE  OF  ADVISORY  COUNCIL. 

Fox  Point  to  Field's  Point,  cubic  yards,  bank  measurement 2,2*50,000 

Fox  Point  to  Field's  Point,  cubic  yards,  measurement  in  scow 3,000,000 

Cost $428,571 

ESTIMATES  OF  HARBOR  COMMISSIONERS. 

Fox  Point  to  Field's  Point,  cubic  yards 1.421,720 

Pawtuxet  Shoal,  cubic  yards 733,686 
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Gaspec  Shoal,  cubic  yards 46,000 

Kocky  Point,  cubic  yards 424,824 

Total  bank-measurement 2,626,230 

Total  measurement  in  scow 3,.'>01,640 

Cost $500,234  29 

No  rock  is  Included  in  the  foregoing  estimates,  and  although  some  will  un- 
doubtedly have  to  be  removed,  as,  for  instance,  Bulkhead  Rock,  this  is  compar- 
atively a  small  item.     This  improvement,  when  made,  will  be  permanent. 

The  improvement  desired  will,  at  present  prices,  cost  about  $500,000.  The 
importance  of  doing  this  is  so  well  set  forth  in  the  accompanying  communica- 
tion made  to  me  by  the  Board  of  Harbor  Commissioners  that  I  have  nothing  to 
add  on  this  point.* 

The  first  improvement  to  be  undertaken  is  to  make  the  deep  channel  for  ocean 
steamers,  from  Providence  to  the  sea,  and  let  the  widening  for  anchorage  and 
for  a  beating-channel  for  sailing  vessels  follow.  For  making  such  a  channel  200 
feet  wide  and  23  feet  deep  at  mean  low  water  I  have  estimated  would  require: 

From  Fox  Point  to  Field's  Point,  434.000  cubic  yards,  measured  in  scows. 
At  Pawtuxet  and  Gaspee  Shoal,  175,000  cubic  yards,  measured  in  scows. 

609,000  cubic  yards,  measured  in  scows. 

At  |1  for  7  yards,  this  would  cost $87,000 

Add  for  removal  of  rocks  and  superintendence 13,000 

$100,000 

To  cut  through  the  shoal  near  Kocky  Point  200  feet  wide  and  23  feet  deep  at 
mean  low  water  would  require  the  removal  of  300,000  cubic  yards,  measured  in 
the  scows;  and  inasmuch  as  this  shoal  can  be  avoided  by  using  the  middle  en. 
trance  to  the  bay,  it  is  not  an  important  obstruction.  It  now  has  a  ruling  depth 
of  18  feet  at  mean  low  water. 

All  the  estimates  below  Field's  Point  are  based  solely  upon  the  United  States 
Coast  Survey  charts,  on  one  of  which,  sent  herewith,  the  proposed  channel  is 
marked. 

If  the  revenue  of  the  Government  will  allow  such  an  expenditure  in  one  year 
it  would  be  best  to  appropriate  the  sum  of  $100,000  in  one  year,  so  that  the 
benefit  may  be  at  once  obtained. 

Providence  is  in  the  Providence  collection  district,  and  is  a  port  of  entry. 
The  revenue  from  customs,  during  the  fiscal  year  ending  June  30,  1876,  wa« 
1182,352.57.  '  »  ^ 

The  United  States  in  former  years  has  expended  about  $56,500  on  improve- 
ment of  this  harbor. 

Very  respectfully, 

G.  K.  WARREN, 

Major  of  Engineers,  Brevet  2dajor-0eneral,  U.  8.  A. 

Brig.  Qm.  A.  A.  HUMPHREYS, 

Chitf  of  Engineers,  U.  8.  A. 

*  ThlB  conununication  was  printed  in  the  Second  Annnal  Keport  of  the  Harbor  Commission. 
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Newpo7*t  Harbor y  Rhode  Island, 

Notliing  has  been  done  here  during  the  past  fiscal  year,  and  no  work 
is  contemplated  during  the  next. 

Block  Island  Harbor,  Rhode  Island. 

During  the  fiscal  year  there  have  been  25,227  tons  of  rip-rap  gran- 
ite put  into  the  break- water,  and  517  tons  of  bowlders  removed  from 
the  anchorage  sheltered  by  it. 

The  break-water  now  extends  out  1,425  feet  from  the  shore.  A 
detached  piece  300  feet  in  length  has  been  built  from  a  point  200  feet 
from  the  head  or  outer  end  of  the  main  work. 

A  contract  has  been  made  for  completing  the  work  with  the  above 
dimensions,  with  the  available  funds.  When  this  is  done  the  harbor 
for  local  purposes  will  be  completed.  No  further  appropriation  is 
asked  for  this  work. 

Pawcatuck  River,  Rhode  Island  and  CoymecttcuL 

No  work  has  been  done  here  during  the  past  fiscal  year  and  none  is 
contemplated  during  the  next. 

Little  Narragansett  Bay,  Rhode  Island  and  Connecticut. 

The  improvement  in  this  bay  was  begun  during  the  fiscal  year,  and 
4,015  cubic  yards  of  material,  including  bowlders  of  a  size  less  than 
one  cubic  yard,  were  removed  by  contract  at  a  cost  of  thirty  cents  per 
cubic  yard,  and  69  cubic  yards  of  bowlders  exceeding  one  cubic  yard 
in  size  at  a  cost  of  $5  per  cubic  yard.  There  were  also  removed  by 
hired  labor  131  cubic  yards  of  dangerous  rocks. 

The  estimated  cost  of  the  projected  improvements  is  151,000,  of 
which  il5,000  has  been  appropriated,  leaving  836,000  still  to  be  a])- 
propriated  to  complete  this  work. 

This  improvement  is  designed  to  make  a  safe  channel  through  the 
shoals  where  tiie  ruling  depth  is  now  4^  feet  at  mean  low  water,  of  not 
less  than  7^  feet  at  mean  low  water,  and  200  feet  width.  The  mean 
range  of  the  tide  is  about  2^  feet. 
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The  United  States  Advisory  Council  is  still  composed  of  Rear  Ad- 
miral Daniel  Ammen,  U.  S.  N.,  Brevet  Major-Gen.  G.  K.  Warren, 
U.  S.  A.  and  Prof.  Henry  Mitchell,  U.  S.  C.  S. 

We  have  consulted  at  intervals  during  the  year  with  the  members  of 
this  board,  in  addition  to  the  formal  interviews  detailed  in  our  last 
annual  report,  and  have  received  counsel  and  assistance  which  we  deem 
to  be  of  great  value  to  the  State. 

Respectfully  submitted, 

J.  HERBERT  SHEDD, 

N.  F.  POTTER,  }-  Harbor  Commissioners. 

JEDEDIAH  WILLIAMS, 
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Improvement  of  PawccUuck  River,  Rhode  Island  and  Connecticut. 

No  work  has  been  done  here  during  the  past  fiscal  year,  and  none  is  contem- 
plated during  the  next.  The  small  amount  of  funds  available  at  the  beginning  of 
the  year  has  been  expended  in  closing  up  the  work  and  in  office  expenses. 

MONBY   STATEMENT. 

July  1,  1877,  amount  available $101  97 

July  1,  1878,  amount  expended  during  the  fiscal  year 101  97 


Improvement  of  Little  Ndrragansett  Bay,  Rhode  Island  and  Connecticut. 

This  bay  lies  between  Stonington,  in  the  State  of  Connecticut,  and  Wat«h 
Hill,  in  Rhode  Island.  It  is  entered  from  Fisher's  Island  Sound,  and  it  receives 
the  waters  of  Pawcatuck  River,  at  tlie  head  of  navigation  of  which  are  the 
flourishing  towns  of  Pawcatuck,  Conn.,  and  Westerly,  R.  I.,  with  their  mills 
and  fine  granite  quarries.  The  general  government  has  already  dredged  a  chan- 
nel-way in  the  river  up  to  these  towns,  75  feet  wide,  5^  feet  deep  at  mean  low- 
water,  and  8  feet  deep  at  mean  high-water.  The  entrance  to  the  bay  is  deep, 
but  a  shoal  extends  all  across  its  wider  portion,  which  cannot  be  passed  at  mean 
low-"water  with  vessels  drawing  more  than  4|  feet  or  7  feet  at  mean  high  water, 
and  it  was  besides  obstructe'd  with  dangerous  rocks.  The  bay  was  surveyed  by 
authority  of  the  general  government  in  1875,  and  is  reported  on,  with  project 
for  improvement,  in  Annual  Report  of  Chief  of  Engineers  for  1876,  Part  1,  pp. 
217-221.  The  project  was  for  a  channel  7i  feet  deep  at  mean  low  water,  and  200 
feet  wide,  together  with  the  removal  of  the  dangerous  rocks.  The  reason  for 
making  it  deeper  than  the  channel  made  in  the  river  is  to  enable  vessels  to  pass 
it  in  the  earlier  stages  of  the  tide,  and  thus  insure  reaching  Westerly  on  the  crest 
of  the  tide- wave.     The  estimated  cost  was  $51,000. 

The  act  of  Congress  approved  August  14,  1876,  appropriated  $5,000  to  begin 
this  improvement,  but  the  expenditure  was  not  ordered  until  May,  1877.  Of 
this  amount  $1,500  was  set  aside  for  superintendence  and  for  removing  danger- 
ous rocks  near  Rhodes'  Folly  by  hired  labor,  and  $3, 500  for  making  the  proposed 
channel  near  Pawcatuck  Point,  by  contract  with  the  lowest  responsible  bidder. 
Pawcatuck  Point  was  selected  because  part  of  the  material  to  be.  removed  from 
the  place  was  known  to  be  bowlders,  while  all  the  other  parts  were  soft  dig- 
ing.  It  was  desirable  to  test  the  feasibility  of  the  whole  plan  at  once  by  opera- 
tions upon  the  most  difficult  part.  "  There  was  the  additional  reason  that  if  a 
channel  were  opened  here  it  would  be  available  with  nearly  as  much  water  in 
other  parts  as  the  route  heretofore  used  and  with  better  steering  ranges  and  less 
dangers. 

It  is  reported  in  the  last  annual  report  (Part  1,  page  204)  that  the  contract  had 
been  awarded  to  W.  H.  Molthrop,  of  New  London,  Conn.,  to  remove  the  mate- 
rial, including  bowlders  of  a  size  not  exceeding  one  cubic  yard,  at  the  rate  of  80 
cents  per  cubic  yard,  and  all  bowlders  of  a  greater  size  at  the  rate  of  $5  per 
cu])ic  3'ard. 
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The  dangerous  rocks  near  Rhodes'  Folly  having  upon  them  a  leHs  depth  than 
Tifeet  at  mean  low-water,  have  all  been  removed  by  hired  labor.  The  amount 
was  131  cubic  yards.  One  rock  weighing,  probably,  150  tons,  bad  to  be  blasted, 
and  the  pieces,  as  well  as  the  other  rocks,  were  lifted  by  scows  under  the  action 
of  the  rising  tide. 

Work  near  Pawcatuck  Point  was  begun  July  4, 1877,  by  a  very  poor  dredging 
machine,  which  two  days  after  hauled  off  for  repairs.  Another  dredge  was 
obtained  September  24,  and  this  continued  until  December  17,  when  work  was 
abandoned  for  the  winter.  The  time  of  completion  was  extended  from  Novem- 
ber 30,  1877,  to  June  30,  1878.  The  dredge  resumed  work  on  the  3d  of  June  and 
continued  till  the  17th  of  that  month,  when  her  boiler  burst,  fortunately  with- 
out serious  injury  to  the  crew.  Nearly  all  the  work  had  now  been  done  that  the 
funds  would  pay  for,  and  the  object  of  testing  the  character  of  the  excavation 
having  been  accomplished,  I  regarded  the  contract  as  completed. 

Two  cuts,  having  a  combined  width  of  84  feet,  have  been  made  across  the 
shoal  at  the  point,  and  another  cut  about  one-third  of  the  way  in  the  part  where 
the  dredging  is  easiest.  A  ridge  of  bowlders  was  encountered  running  across 
the  new  channel,  having  a  width  of  about  50  feet.  About  half  of  these  were 
larger  and  the  other  half  smaller  than  one  cubic  yard.  About  69  cubic  yards  of 
the  large  size  were  removed  at  $5  per  yard.  The  other  material  removed 
amount4?d  to  4.015  cubic  yards  at  30  cents. 

The  new  channel  is  too  narrow  to  be  of  any  use  as  yet.  It  is  proposed  to  ex- 
pend the  appropriation  of  $10,000,  approved  June  18,  1878,  along  with  the 
remainder  of  the  former  appropriation,  in  completing  the  channel  opposite  to 
Pawcatuck  Point  to  the  width  of  200  feet  and  depth  of  7^  feet  at  mean  low- 
water,  and  to  commence  the  deepening  of  the  channel  west  of  this,  if  there  is 
money  enough. 

The  original  estimate  was  for  $51,000,  of  which  $15,000  has  been  appropria- 
ted.   The  remainder,  $36,000,  is  asked  for  the  next  fiscal  year. 

This  improvement  is  in  both  the  collection  districts  of  Providence,  R.  I.,  and 
Stonington,  Conn.  The  revenue  collected  at  the  first  named  during  the  last 
fiscal  year  is  $171,553.79. 

In  October  and  November,  1877,  a  set  of  tide  observations  was  made  to  verify 
the  mean  low  water  plane  at  Watch  Hill,  established  in  making  the  survey  in 
1875.    The  difference  in  the  mean  rise  and  fall  of  tide  was  lijf  foot. 

The  bench-mark  at  Pawcatuck  Point,  to  which  mean  low  water  is  referred,  is 
a  bolt  in  the  south  face  of  the  largest  bowlder  on  the  southwest  side  of  Pawca- 
tuck Point,  at  the  low  water  line.  It  is  8.07  feet  above  mean  low  water.  Simul- 
taneous observations  were  made  at  Westerly  and  Pawcatuck  Point  to  get  a 
mean  low  water  for  the  upper  part  of  the  Pawcatuck  River,  the  bench-mark  to 
which  the  old  mean  low  water  plane  was  referred  having  been  carried  away  by 
ice.  The  new  bench-mark  is  the  top  of  the  cap-log  at  southeast  corner  of  Cot- 
trell  and  Babcock's  Wharf,  Pawcatuck. 

It  is  marked  [B  M],  and  is  5.19  feet  above  mean  low-water.  This  improve- 
ment has  l>een  superintended  by  Mr.  H.  A.  Bentley,  Assistant  Engineer. 
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The  following  is  a  table  of  observations  made  at  Pawcatuck  Point: 


Date. 

High- 
water. 

i 

Low- 
water. 

1               Date. 

High- 
water. 

Low- 

■    water. 

( 

1 

1878. 
October  20 

.Feet. 

10.60 

10.90 

10.70 

11.70 

10.30 

11.00 

11.60 

10.90 

10.60 

10.40 

10.10 

11.10 

10.70 

11.10 

,       8.0 
8.10 
8.20 
7.80 
7.80 
7.90 
8.50 
8.00 
8.20 
8.30 
8.00 
8.20 
8.0 
8.50 

'1 

1 

November  3 

November  4 

November  5 

1  November  6 

November  7 

1  November  8 

1  November  9 

November  10 

November  11 

November  12 

November  13 

November  14 

November  15 

1  November  16 

1 
1 

Feet. 

10.30 

9.60 

10.90 

10.80 

10.50 

10.70 

10.80 

10.20 

10.70 

10.20 

10.00 

9.80 

9.70 

9.80 

Fr^t. 

7  10 

October  21 

1          6.70 

October  22 

7.40 

October  23 

6.70 

October  24 

7.00 

October  2o 

7.80 

October  26 

8.10 

October  27 

8.00 

October  28 

8.80 

October  29 

8.70 

October  30 

8.50 

October  31 

8.20 

November  1 

November  2 

7.80 
8.00 

Mean  rise  and  fall  of  tide  2.68  feet. 


MONEY   STATEMENT. 


July  1,  1877,  amount  available $  5,000  00 

Amount  appropriated  by  act  approved  June  18,  1878 10,000  00 


$15,000  00 


July  1,  1878,  amount  expended  during  flacal  year 4,320  62 

July  1,  1878,  amount  available 10,679  38 

Amount  (estimated)  required  for  completion  of  existing  project 36,()00  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30.  1880 36,000  00 


c. 


PROCEEDINGS  OF  THE  CITY  COUNCIL  OF  PROVIDENCE  IN  RELA- 
TION TO  THE  HARBOR  LINE  AT  FIELD'S  POINT. 

No.  67.     Message  of  the  Mayor,  relative  to  the  widening  of  the  channel  at 

Field's  Point. 

[Presented  Febroary  10,  1679.] 

City  of  Providence,  Executive  Department.  } 

City  Hall,  February  10,  1879.      ) 
Gejitlemen  of  ihs  City  Council: 

I  transmit  herewith  copy  of  a  communication  received  from  the  Board  of  Har- 
l>or  Commissioners,  in  relation  to  the  widening  of  the  channel  at  Field's  Point, 
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by  removing  a  portion  of  the  point.  The  Board  desires  the  co-operation  of  the 
city  council  in  the  matter  of  fixing  a  proper  harbor  line  from  Sassafras  Toint  to 
Field*8  Point,  which  will  require  a  decision  of  the  question  as  to  widening  the 
channel,  as  already  stated. 

The  improvement  of  the  harbor  is  one  of  the  most  important  subjects  that  can 
demand  the  attention  of  the  City  Council.  I  therefore  most  earnestly  recom- 
mend that  prompt  action  be  taken  upon  the  communication  of  the  Commission- 
ers, and  that  the  efforts  for  the  removal  of  the  sand  spit  at  Field's  Point  may 
receive  the  full  approval  and  assistance  of  the  City  Council. 

THOMAS  A.  DOYLE, 


Providenck,  February  4,  1879. 
Hhn.  Tho7mi4i  A.  Doyle,  Mayor : ' 

Dear  Sir:  The  Harbor  Commissioners  have  under  consideration  the  estab- 
lishment of  a  harbor  line  from  Sassafras  Point  to  Field's  Point.  The  position 
of  the  long,  low  spit  of  land  jutting  out  into  the  channel  at  Field's  Point,  and 
iJLs  effect  upon  the  direction  of  the  current,  which  in  its  turn  affects  the  ship 
channel,  has  led  to  a  consideration  of  the  question  as  to  cutting  off  this  sand 
spit,  and  thus  widening  the  mi#ith  of  the  harbor  and  improving  the  course  of 
the  channel. 

This  matter  is  regarded  as  of  considerable  importance,  and  we  wish  to  call 
the  attention  of  the  city  government  to  it,  with  a  view  of  securing  such  action 
on  the  part  of  the  city  as  will  result  in  the  establishment  of  the  harbor  line  in 
that  position  which  shall  appear  to  be  for  the  best  interests  of  the  community. 

Very  respectfully  yours, 

J.  HERBERT  SHEDD, 
N.  F.  POTTER, 
JEDEDIAH  WILLIAMS, 

Harbor  Commissioners. 


Xo.  68.    Resolution  referring  the  Mayor's  Message,  relative  to  the  widening  of 

the  channel  at  Field's  Point. 

[Approved  February  18, 1879.] 

Eesolved,  That  the  Mayor's  message  dated  February  10,  1879,  in  relation  to  the 
widening  of  the  channel  at  Field's  Point,  and  the  fixing  of  a  proper  harbor  line 
from  Sassafras  Point  to  Field's  Point,  be  referred  to  the  joint  committee  on  the 
harbor  to  examine  and  report  thereon. 


No.  8o.     Resolution  approving  proposed  harbor  line  at  Field's  Point . 

[Approved  February  13,  1879  ] 

Hesolted,  That  the  City  Council  herebv  approves  the  line  proposed  by  the  har- 
Ijor  commissioners  for  a  harbor  line  at  Field's  Point,  and  will  ^vote  to  the  im- 
provement of  the  harbor  so  much  of  said  point  as  lies  easterly  of  said  line. 


40  HARBOR   commissioners'    REPORT. 

D. 

CONTRACT  BETWEEN  THE  CITY  OF  PROVIDENCE  AND  THE  HAR- 
BOR COMMISSIONERS. 

Know  all  Men  by  these  Presents :  That  the  City  of  Providence,  a  municipal 
corporation  in  the  State  of  Rhode  Island,  in  consideration  of  the  license  granted 
to  said  city  by  the  Harbor  Commissioners  of  said  State  to  construct  an  embank- 
ment, protected  by  a  rip-rap  wall,  on  the  west  side  of  Seekonk  river,  northerly 
from  Front  street,  a  copy  of  which  license  is  hereto  annexed,  marked  **  A,"  and 
made  part  hereof,  does  hereby  agree  to  and  with  said  Harbor  Commissioners,  a 
board  now  composed  of  J.  Herbert  Shedd,  Nathaniel  F.  Potter  and  Jedediah 
Williams,  and  their  successors  in  said  offices,  to  dredge  from  said  Seekonk  river, 
or  from  the  harbor  of  Providence  river,  at  such  points  as  said  Harbor  Commis- 
sioners should  select,  and  in  a  manner  satisfactory  to  said  Harbor  Commission- 
ers, as  many  cubic  yards  of  material  as  shall  be  displaced  by  the  construction  of 
said  work.  And  it  is  further  agreed  by  said  city  and  said  Harbor  Commission- 
ers that  the  amount  of  such  displacement  shall  be  ascertained  by  a  competent 
engineer,  to  be  selected  by  said  city  and  said  Harbor  Commissioners,  as  follows: 
Accurate  measurements  of  the  present  surface  of  the  work  in  the  locality  where* 
said  work  is  to  be  done  shall  be  taken,  and  an  Accurate  account  of  the  quantity 
of  material  put  into  said  work  is  to  be  kept,  and  on  the  completion  of  said  work 
to  the  satisfaction  of  said  Harbor  Commissioners  an  accurate  measurement  of 
the  position  of  the  surfaces  of  said  work  is  to  be  taken,  and  the  contents  of  the 
iigure  lying  between  the  surfaces  now  existing  and  the  surfaces  of  the  completed 
work  is  to  be  estimated  and  the  difference  in  volume  between  the  size  of  said 
iigure  so  estimated  as  aforesaid,  and  the  amount  of  material  which  shall  be  put 
into  said  work  is  to  be  considered  the  measure  of  the  material  which  has  l>een 
displaced  by  the  construction  of  the  work  aforesaid,  and  as  the  measurement  of 
the  amount  of  dredging  to  be  done  as  aforesaid  under  the  direction  of  said  Har- 
bor Commissioners. 

And  the  said  city  of  Providence  hereby  agrees  to  and  with  said  Board  of  Har- 
bor Commissioners  to  do  the  said  dredging  to  the  amount  so  ascertained  as  afore- 
said, at  the  times  and  places  aforesaid,  under  the  direction  of  and  in  a  manner 
satisfactory  to  said  board  of  Harbor  Commissioners. 
In  witness  whereof  the  said  city  of  Providence  has  caused  this  agreement  to  be 

signed  by  Thomas  A.  Doyle,  Mayor,  their  agent  thereto,  duly  authorized  this 

second  day  of  March,  A.  D.  1878. 

[l.  8.]  The  City  of  Providence,  by 

THOMAS  A.  DOYLE,  Mayor. 
Correct  in  form, 

N.  VAN  SLYCK,  CUy  Solicitor, 

Approved  by  Committee, 

THOS.  A.  MILLETT,  Chairman. 

x\ttorney  Genkrai/8  Office,  August  21,  1878. 

Approved, 

W.  SAYLES,  Attorney  General 
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Whereas,  The  city  of  Providence,  through  its  committee  on  Brook  street 
district,  has  made  written  application  to  this  board  for  a  license  to  construct  an 
embankment  protected  by  a  rip-rap  wall  on  the  west  side  of  Seekonk  river, 
northerly  from  Front  street,  and  have  submitted  plans  and  specifications  of  the 
same. 

Now,  therefore.  The  said  city  of  Providence  is  hereby  authorized  to  proceed 
and  build  said  embankment  in  conformity  to  plans  and  specifications  filed  in 
this  office,  except  that  the  slope  wall  shall  be  located  thirty  feet  westerly  and 
farther  back  from  the  harbor  line  than  is  shown  upon  said  plans;  and,  Provided, 
That  the  city  of  Providence  execute  an  agreement  satisfactory  to  the  Attorney 
General,  to  the  effect  that  said  city  shall  dredge  from  the  channels  of  the  river 
or  harbor,  at  such  points  as  the  Harbor  Commissioners  may  select,  and  in  a  man- 
ner satisfactory  to  them,  as  many  cubic  yards  of  material  as  shall  be  displaced 
by  the  construction  of  said  work.  The  amount  of  said  displacement  to  be 
ascertained  by  a  competent  engineer,  as  follows:  Accurate  measurements  of 
the  present  surface  of  the  earth  in  said  locality  are  to  be  taken.  An  accurate 
account  of  the  quantity  of  material  put  into  said  work  is  to  be  kept.  On  com- 
pletion of  the  work  in  a  manner  satisfactory  to  the  Harbor  Commissioners,  an 
accurate  measurement  of  the  position  of  the  surfaces  is  to  be  taken  and  the  con- 
tents of  the  figure  lying  between  the  surfaces  now  existing  and  the  surfaces  of 
the  completed  work,  is  to  be  estimated.  The  difference  in  volume  between  this 
estimated  figure  and  the  amount  of  material  put  into  the  work  is  to  be  consid- 
ered the  measure  of  the  material  which  has  been  displaced  by  the  construction 
of  the  work,  and  consquently  the  amount  of  dredging  to  be  done  under  direc- 
tion of  the  Commissioners. 

This  license  to  be  of  no  effect  until  said  agreement  has  been  executed. 
In  witness  whereof  the  Board  of  Harbor  Commissioners  have  hereto  affixed 

their  signatures  this  second  day  of  March,  A.  D.  1878. 

J.  HERBEUT  SHEDD, 
N.  F.  POTTEK, 
JEDEDIAH  WILLIAMS, 

Harbor  Comviis»io tiers, 
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Tide  Observations  near  India  Point,  FiioymEm'K.—Continue*l. 


Friday,  September  6. 
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Suiulay,  SepftmberH,  P.  M.* 

1 
12.07  10.70'    12. 1^ 

10. 14 

Huntla 

t;.5i 

1 

5.50 

5.55 

6.51' 

6.0(f 

(j.u.i  1 

10.  fit; 

11,55 

10.79 

1 

1 

1 1 

0. 15 

6'.  /7, 

fi...V 

6.1i) 

t;...'5 

1 

(J.  J  J 
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Tide  Observations  near  India  Point,  Providence. — Continued. 


Monday,  Sept^nber  9. 


Box  No.  1. 


TlHB. 


Rbaddio. 


A.    M. 

*0. 15 
5.20 
5.40 
6.00 
6.20; 

7.02; 

7.20' 

7.40 

8.00 

8.20 

8.40 

9.00 

9.20 

9.40! 

10.00, 

10.20 

10.40 

11.00 

11.20 

11.40 

p.    M. 

IJJX) 

12.20 
12.40 
1.00 
1.20i 
1.40 
2.00J 
2.20 
2.40, 
3.00 
3.20; 
3.40^ 
4.00 
4.20 
4.40 
5.00 
5.20 
5.40 
6.00 
6.20 
6.40 
7. no 


Box  No.  2. 


I 

TiHK.     .  BiADtiia. 


A.   M. 


10. G3 
1.27 
6.97 
6.59 
6.46 

6.52 

6.68 

6.85 

7.10 

7.44 

7.80 

8.02 

8.48 

8.75 

9.24 

9.60 

10.08 

10.49 

10.79 

10.99 

77.7/ 

10.98 

10.90 

10.70 

10.37 

10.04 

9.70 

9.47 

9.25 

9. 01 1 

8.82 

8.64| 

8.44 

8.20 

7.82 

7.55 

7.18' 

6.89 

6. 61 1 

6.35 

6.21 

a.  w 


*0.:,'0\ 
5.23' 
5.43 
6.031 
6.231 

7.W) 

7.23 

7.431 

8.03| 

8.231 

8.43; 

9.03! 

9.23 

9.43 

10.03; 

10.23 

10.43 

11.03' 

11.23' 

11.43 

U.O.i 
12.23 
12.43! 
1.03 
1.231 
1.43 
2.03 
2.23 
2.43 
3.03 
3.23 
3. 43 1 
4.03 
4.23 
4.43 
5.03 
5.23 
5.43 
6.03 
6.23 
6.43 
7.o,i 


10.00 
7.35 
7.03 
6.66 
6.50 
O.iiU 
6.48 
6.66 
6.84 
7.09 
7.43 
7.77 
8.09 
8.41 
8.81 
9.20 
9.58 
10.01 
10.43 
10.73 
10.90 

11.04 

10.93 

10.88 

10.67 

10.35 

10.05 

9.73 

9.48 

9.28 

9.02 

8.88 

8.63 

8.42 

8.18 

7.85 

7.56 

7.22 

6.93 

6.62 

6.35 

6.21 

O.ll 


Tuejaday^  Sept&tnber  10. 


Box  No.  S. 


Box  No.  1. 


TiMB. 


Rbad'g.    I      TtMB. 


A.   Si. 

*0.J5 

5.30 

5.50 

6.10 

6.30 

6.50 

7.10 

7.80 

7.50 

8.10 

8.30 

8.50 

9.10 

9.30 

9.50 

10.10 

10.30 

10.50 

ll.lOi 

11.30| 

11.50 

P.  M. 

1;.'.10 
l^.,iO 
12.50 
1.10 
1.30 
1.50 
2.10i 
2.30 
2.50 
8.10 
3.30 
3.50 
4.10 
4.301 
4.50! 
5.10' 
5.30 
5.50 
6.10 
6.80 
6.50 
7.10 


10. 5S 
7.39| 
7.02' 
6.70 
6.51 
6.41 
6.51 
6.64 
6.88 
7.09 
7.42 
7.71 
8.05: 
8.36. 
8.71' 
9.06 
9.42 
9.811 
10.18 
10.48 
10.75 


10.90 

10. m 

10.87, 

10.65' 

10.39 

10.  W 

9.80 

9.55. 

9.31 

9.05 

8.85 

8.6l| 

8.42 

8.13 

7.87 

7.55 

7.20 

6.93 

6.60 

6.38 

6.20 

(J.IS 


A.  M. 

*7.i.^ 

5.20 

5.40 

6.00 

6.20 

6.40 

7.00 

7.^0 

7.40 

8.00 

8.20 

8.40 

9.00 

9.20 

9.40 

10.00 

10.20 

10.40 

11.00 

11.20 

11.40 

p.  M. 

12.00 
12.20 
l:*.Mf 
1.00 
1.20 
1.40 
2.00 
2.20 
2.40 
8.00 
3.20 
3.40 
4.00 
4.20 
4.40 
5.00 
5.20 
5.40 
6.00 
6.20 
6.40 
*7.57 


Rbadimq. 


10.48 

7.71 
7.36 
7.06 
6.72 
6.49 
6.26 
6.18 
6.21 
6.35 
6.56 
6.85 
7.18 
7.58 
7.98 
8.39 
8.81 
9.26 
9.72 
10.02 
10.45 

10.76 

10.85 

10.08 

10.89 

10.73 

10.55 

10.27 

10.00 

9.62 

9.46, 

p.  22 

9.05 

8.86 

8.67 

8.49 

8.18 

7.85 

7.48 

7.16 

6.85 

6.57 

C.:J5' 


Box  No.  2.      '     Box  No.  8. 


TiMB.      '  RBADWa. 


A.  M 

*l.U 
5.23 

5.43 

6.08 

6.23^ 

6.48! 

7.03. 

7.43. 

8.08 

8.231 

8.4:^1 

9.03 
9.23j 
9.43 
10.03: 
10.23 
10.43| 
11.03' 
11.23' 
11.43 

p.  M. 

12.03 
12.23 
lL^.4^i 
1.08 
1.23 
1.43 
2.03 
2.23 
2.43 
3.03 
3.23 
3.43 
4.03 
4.23i 
4.43 
5.03 
5.28 
5.4:3 
6.03 
6.23 
6.43 
\S.OJ 


10.4,i 
1.11 
7.43 
7.10 
6.78 
6.51 
6.29 
6.18 
6.21 
6.83 
6.59 
6.84 
7.17 
7.54i 
7.94| 
8.37' 
8.74 
9.20: 
9.65: 

10.02! 

10.39 


TiMB. 

Rbau'o. 

A»        jfLm 

*1.29 

10.41 

6.30 

7.81 

5.50 

7.45 

6.10 

7.14 

6.80 

6.81 

6.50 

6.55 

7.10 

6.30 

7.,iO 

6.^0 

7.50 

6.25 

8.10 

6.86 

8.80 

6.66 

8.50 

6.84 

9.10 

7.18 

9.30 

7.55 

9.50 

7.87 

10.10 

8.27 

10.80 

8.63 

10.50 

9.04 

11.10 

9.43 

11.30 

9.80 

11.50' 10.15 

p.  Jf. 

12.10  10.48 

12.80  10.67 

1^.50 

10.80 

1.10110.82 

1.30  10.71 

1.50 

10.53 

2.10,10.32 

2.30  10.02 

2.50 

9.75 

3.10 

9.52 

3.30 

9.31 

3.50 

9.07 

4.10 

8.87 

4.30 

8.79 

4.50 

8.45 

5.10 

8.17 

5.80 

7.88 

5.50 

7.52 

6.10 

7.28 

6.80 

6.91 

6.50 

6.fJ2 

10.68 
10.79| 

10.94 
10.84 
10.701 
10.50' 
IO.27I 

9.97 

9.66' 

9.45 

9.281 

9.11 

8. 90 1 

8.69 

8.47, 

8.18i 

7.88. 

7.52 

7.20 

6.87 

6.60 

6.^5    *8.0S\    O.AS 
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Tide  Observations  near  India  Point,  Providence. — Contiriued. 


Wee 

ineftday, 

'Sepltmbi 

ir  11,                   ; 
Box  No.  8.     . 

TiMK.       '  RKADIMfl. 

Th\ 
Box  No.  1. 

tritday,  Sfpieiub^\ 
Box  No.  2. 

TiMB.     1  RiAui»ia. 

>'  IS. 

Box  No    1. 

Box  I 

Box  No  8. 

Tims. 

RBAOina. 

TiMB. 

KxAi>i«(e 

TiMI 

BlADIN«J. 

TiMB.      Rkad'o. 

A.    M. 

A.   M. 

A.  M. 

A.    M. 

A.  M. 

A.  M. 

1   ,'J-m 

10.08 

*1.44 

10.88 

*l.oO 

10.8::  *:i.m 

10,80 

♦  >.  ir> 

10. 75 

•J.:i  10.70 

5.20 

8.21 

.5.23 

8.23 

5.30 

8.27'    5.20 

5.23 

5.30   8.35 

5.40 

7.84 

5.43 

7.89 

5.50 

7.93  ]  5.40 

'  7^98 

5.43 

"    '8'.()6 

5.50    8.07 

6.00 

7.44 

6.03 

7  51 

«.10 

7.57     6  00 

7.55 

6.03 

7.63 

6.10    7.68 

6.20 

7.13 

6.23 

7.19 

6.30 

7.23    6.20 

7.25 

6  23 

7.30 

6.30    7.37 

6.40 

6.84 

6.43 

6.87 

6.50 

6.91     6.40 

6.99 

6.43 

7.04 

6.50;  7.0(J 

7.00 

6.57 

7.03 

6.59 

7.10 

6.62    7.00 

6.75 

7.03 

6.  HO 

7.10   6.76 

7.20 

6.b7 

7.23 

6.38 

7.80 

6.40,    7.20 

6.44 

7.23 

6.44 

7.80    6.48 

r.^// 

O.^S 

7.43 

6.23 

7.50 

6.23,  7.40 

6.25 

7.43 

6.2(J 

7.50    6  28 

8.00 

0.29 

8.0 J 

6*.  19 

8.  W 

ii.Ji 

8.00 

6.14 

8.03 

6.11 

8.10    6.10 

H.20 

6.16 

8.23 

6.33 

8.30 

6.31  '  8.20 

5.92 

8.23 

5.94 

8.30;  5.95 

8.40 

6.49 

8.43 

6.50 

8.50 

8.40 

r).8fj 

8.4J 

5.8') 

8.50   5.80 

9.00 

6.75 

9.03 

6.74 

9.10 

6.76    9.00 

5.9(; 

9.03 

5.95 

9.10    6.00 

9.20 

6.87 

9.23 

6.91 

9.30 

6.93  1  9.20 

6.19 

9.23 

6.14 

9.30J  6.17 

9.40 

7.16 

9.43 

7.13 

9.50 

7.23     9.40 

6.30 

9.43 

6.29 

9.50;  6.33 

10.00 

7.53 

10.03 

7.51 

10.10 

7.50  10.00 

6.4.5 

10.03 

6.45 

10.10'  6.51 

10.20 

7.99 

10.23 

7.91 

10.30 

7.85  10.20 

6.75 

10.23 

6.76 

10.30'  6.76 

10.40 

8.44 

10.43 

8.38 

10.50 

8.26  10.40 

7.13 

10.43 

7.16 

10.50    7.10 

11.00 

8.87 

11.03 

8.85 

11.10 

8.64 

11.00 

7.55 

11.03 

7.53 

11.10   7.46 

11.20 

9.31 

11.23 

9.28 

11.30 

9.04 

11.20 

8.05 

11.23 

7.98 

11.30    7.86 

U  40 

9.78 

11.43 

9.70 

11.50 

9.45  11.40 

8.51 

11.43 

8.45 

11.50'  8.27 

P.   M. 

p.  M. 

p.  M. 

!p.  m. 

p.   M. 

p.   M. 

12.00 

10.23 

12.03 

10.14 

12.10 

9.83  12.00 

8.95 

12.03 

8.88 

12.10 

8.65 

12.20 

10.51 

12.23 

10.43 

12.30 

10.17!  12  20 

9.36 

12.23 

9.30 

12.80   9.06 

12.40 

10.83 

12.43 

10.74 

12.50 

10.53  12.40 

9.79 

12.43 

9.70 

12.50   8.44 

1.00 

11.02 

1.03 

10.96 

1.10 

10.80     1.00 

10.12 

1.03 

10.07 

1.10,  9.84 

1.20 

11.18 

1.23 

11.13 

1.30 

11.01     1.20 

10.45 

1.23 

10.39 

1.30 

10.27 

l.IfO 

ll.:^J 

1.4^i 

11. 18 

1.50 

11.10    1.40 

10.71 

1.43 

10.61 

1.50 

10.42 

2.00 

11.14 

2.08 

11.09 

2.10 

11.07 

1  2.0(t 

1 0.8 J 

,i.(Ki 

10.74 

J.  10  10.57 

2.20 

10.95 

2.28 

10.90 

2.30 

10.85     2.20 

10.78 

2.23 

10.69 

:i.,-}0  10.57 

2.40 

10.57 

2.43 

10.55 

2.50 

10.59    2.40 

10.44 

2.43 

10.39 

2.50  10.36 

3.00 

10.23 

3.03 

10.23 

3.10 

10.31  ,  3.00 

10.16 

3.03 

10.11 

3.10  10.14 

3.20 

9.88 

3.23 

9.93 

3.30 

^  10.01 

3.20 

9.88 

3.23 

9.85 

3.30,  9.83 

3.40 

9.58 

3.43 

9.62 

3.50 

9.71, 

3  40 

9.61 

3.43 

9.64 

3.50,  9.72 

4.00 

9.36 

4.03 

9.40 

4.10 

9.50:  4.00 

9.38 

4.03 

9.41 

4.10 

9  45 

4.20 

9.29 

4.23 

9.30 

4.30 

9.33    4.20 

9.19 

4.23 

9.23 

4.30 

9.24 

4.40 

9.11 

4.43 

9.13 

4.50 

9.13     4.40 

9.08 

4.43 

9.05 

4.50 

9.09 

5.00 

8.84 

5.03 

8.81 

5.10 

8.82 

5.00 

8.98 

5.03 

8.97 

5.10,  8.97 

5.20 

8.44 

5.23 

8.46 

5.30 

8.50 

5.20 

8.81 

5.23 

8.76 

5.30!  8.75 

5.40 

8.06 

5.43 

8.13 

5.50 

8.18 

5.40 

8.(M) 

5.4;3 

8  55 

5.50   8.53 

6.00. 

7.76 

6.03 

7.81 

6.10 

7.85 

;  6.00 

8.34 

6.03 

8.33 

6.10 

8.33 

6.20 

7.48 

6.23 

7.51 

6.30 

7.53 

6.20 

7.96 

6.23 

8.03 

6.30 

8.09 

6  40 

7.07 

6.4i3 

7.19 

6.50 

7.16 

6.40 

7.85 

6.43 

7.83 

6.50   7.83 

*S.30 

a.j8 

*8.J.5 

(118 

*8.40 

(J.2S\ 

*0.1KJ 

(S.,i7 

*o.or, 

G.38 

*9.10    (J. 41 

4G 
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Tide  Observations  near  India  Point,  Providence. — CorUinued. 


- 

lo.  1. 

SfeAULia. 

nday,  September  1 
Box  No.  2. 

.1. 

Box  i 

Satvrday,  8* 
So.  1.           Box  ] 

BlADL^O.,       TiMB. 

•ptember  i 
So.  2.      ' 

r4. 

Box  J 

Box  No.  8. 

TiMK.     Bkadino. 

1 

Box  No.  3. 

TiMR.     '  ] 

TiMX. 

RkadiNc). 

1    Ti". 

RKADUia. 

TlMB.         BKAU'ci 

1 

1 

A.    M.| 

A.   M. 

i 

\.    M. 

'  A.  M. 

1 

A*    Al* 

' 

A.   M. 

11.0 J 

♦J..?4 

lo.oo 

*2  41 

10.8J 

'  *8.15 

11.04^ 

*8.80 

10.90 

*8.8fi  10.80 

5.20  . 

5.23 

5.30 

5.20 

9.23 

5.23 

9.28 

5.30    9.36 

5.40' 

'a26 

5.43 

*8*.22 

5.50 

' '  8.25 

'     5.40 

9.00 

5.43 

9.03 

5.50    9.11 

6.00 

8.12 

6.03 

8.10 

6.10 

8.05 

6.00 

8.73 

6.03 

8.72 

6.10    8.80 

0.20 

7.69 

6.23 

7.70 

6.30 

7.71 

6.20 

8.38 

6.23 

8.^9 

6.80    8.45 

6.40 

7.49 

6.4;^ 

7.61| 

6.50 

7.56 

6.40 

8.19 

6.43 

8.21 

6.50    8.24 

7.00 

7.32 

7.03 

7.31 

7.10 

7.31 

.     7.00 

7.89 

7.03 

7.90 

7.10    7.90 

7.20 

7.05 

7.23 

7.08, 

7.30 

7.09 

7.20 

7.57 

7.23 

7.61' 

7.80    7.60 

7.40! 

6.85 

7.43 

6.89 

7.50 

6.85 

7.40 

7.35 

7.43 

7.39i 

7.50    7.40 

8.00, 

6.63 

8.03 

6.611 

8.10 

6.60 

8.00 

7.09 

8.03 

7.10 

8.IO1    7.10 

8.20' 

6.36 

8.23 

6.36, 

8.30 

6.39 

'     8.20 

6.88 

8.23 

6.89 

8.30    6.87 

8.40, 

6.20 

8.43 

6.2ll 

8.50 

6.18 

1     8.40 

6.651 

8.43 

6.65 

8.50i   6.6<> 

9.00 

5.95 

9.03 

5.98i 

9.10 

5.99 

9.00 

6.59 

9.03 

6.57' 

9.10    6.58 

9.20 

5.88 

9.23 

5.88 

9.30 

5.89 

9.20 

6.45 

9.28 

6.89 

9.80    6.41 

U.4f^ 

5.81 

.9.^7 

5.S.i 

U.50 

5.SJ 

'     9.40 

H.41, 

9.51 

6.42 

9.55    6.45 

10.00 

5.90 

10.03 

5.91 

10.10 

5.89 

1   10.00 

6.49 

10.03 

6.45 

10.10    6.46 

10.20 

6.05 

10.23 

6.06  10.30 

6.01 

10.20 

6.56 

10.23 

6.54 

10.30    6.62 

10.40 

6.35 

10.43 

6.39  10.50 

6.39 

1   10.40 

6.80 

10.43 

6.80 

10.50    6.81 

11.00 

6.79 

11.03 

11.10 

6.69 

11.00 

7.08, 

11.03 

•7.10 

11.10    7.07 

11.20 

7.21 

11.23 

"    Viis  11.30 

7.09     11.20 

7.37 

11.23 

7.38' 

11.30    7.39 

11.40 

7.71 

11.4J^ 

7.68' 11.50 

7.55 

11.40 

7.85| 

11.43 

7.82 

11.50    7.76 

p.    M. 

p.  M. 

|] 

p.    M. 

p.  M. 

p.  M. 

p.  M. 

12.00 

8.06 

12.03 

7.98  12.10 

7.85 

1   12.00 

8.261 

12.03 

8.21 

12.10i    8.07 

12.20 

8.41 

12.23 

8.581 12.30 

8.25 

12.20 

8.58 

12.23 

8.5,5 

12.30    8.40 

12.40 

8.91 

12.43 

8.85  12.50 

8.65 

12.40 

8.96 

12.43 

8.89' 

12.50,    8.80 

1.00 

9.25 

1.03 

9.21 

1.10 

9.02 

1.00 

9.30 

1.03 

9.25 

1.10    9.14 

1.20 

9.60 

1.23 

9.55, 

1.30 

9.34 

1.20 

9.58 

1.23 

9.54 

1.30    9.34 

1.40 

9.93 

1.43 

9.87 
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9.78 
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9.90 

1.50    9.78 
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10.  J 4 
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2.80  10.40 
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10.23; 

2.50 

10.16 
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10.80 

2.43 

10.8:3 

2.50  10.59 

3.00 

10.10 

3.03 

10.09 

3.10 

10.10 

3.00 

10.94 

3.03 

10.88, 

3.10  10.78 

8.20i 

10.03 

8.23 

10.00! 

3.30 

10.01 

1     8.Jn 

10.  WJ 

8.:i8 

10.91 

8.80  10.95 

3.40 

9.56 

3.43 

9.57, 

3.50 

9.63 

1     3.40 

10.75 

3.43 

10.68 

3.50  10.71 

4.00' 

9.23 

4.03 

9.25 

4.10 

9.33 

4.00 

10.50 

4.03 

10.50 

4.10  10.52 

4.20 

8.82 

4.23 

8.88, 

4.30 

9.00 

4.20 

10.25, 
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10.26 

4.80  10.32 

4.40 

8.69 

4.43 

8.72 

4.50 

8.78 

4.40 

10.03i 

4.43 

lO.a-) 

4.50  10.14 

5.00 

8.54 

5.03 

8.54 

5.10 

8.53 

5.00 

9.87 

5.03 

9.88 

5.10    9.93 

5.20 

8.45 

5.23 

8.44 

5.30 

8.46 

5.20 

9.71 

5.23 

9.73 

5.30    9.78 

5.40 

8.4:^ 

5.43 

8.37 

5.50 

8.35 

,     5.40 

9.60 

5.43 

9.59 

5.50    9.63 

6.00, 

8.19 

6.03 

8.15 

6.10 

8.13 

6.00 

9.41 

6.03 

9.38 

6.10    9.37 

6.20 

7.99 

6.23 

7.97 

6.30 

7.95 

1     6.20 

9.16 

6.23 

9.17; 

6.30    9.16 

6.40 

7. 68 

6.43 

7.66 

6.50 

7.64 

6.40 

8,95, 

6.43 

8.91 

6.50    8.94 

*.v.  jr,i 

5.9 J 

*!K,SO 
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fiber  L'f,  A 
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8.  J 5 
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t 
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7.18^ 
her  Jo,  P. 
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3.J3 
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7.07 
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Tide  OBfiERVATiONS  near  India  Point,  Providbnce,— (7o7t^/;iM«/. 
_     #     

Monday,  September  16.  l^tewtay,  SfptemlMT  17. 


Box] 

N'o.  1. 

Rbadimo. 

Box  No.  2. 

Box  No.  8. 

Box  No.  1. 
TtMK.      BsADiatt. 

Box  No.  2. 

TlMB.          RBAPtMa. 

Box  No.  8. 

TlMK. 

T'imb.      BBAi>'a. 

TlMB. 

Bkad'a. 

TiKB.       RsAit'a. 

A.  M. 

A.  M. 

A.  H. 

A.  M. 

A.  H. 

p 

A  ■       31  « 

*lfMf 

11. 2 J 

*4.ori  u.iff 

*4.  Kt 

11.  If} 

u.v> 

io.r>o 

""^-^t 

10.4s 

*4.r,n  10.46 

5.20 

9.81 

5.23   9.85 

5.30 

9.98 

5  20 

10.09 

5.23 

10.08 

5.30  10.14 

5.40 

9.6o 

5.43   9.69 

5.50 

9.82 

5.40 

9.77 

5.43 

9.80 

5.50,  9.86 

6.00 

9.41 

6.03   9.45 

6.10'  9.59 

6.00 

9.44 

6.03 

9.48 

6.10!  9.55 

6.20 

9.21 

6.23    9.27 

6.30   9.36 

6.20 

9.16 

6.23 

9.21 

6.30'  9.28 

6.40 

9.02 

6.43    9.06 

6.50'  9.12 

6.40 

8.84 

6.43 

8.90 

6.50   8.97 

7.00 

8.85 

7.03   8.88 

7.10   8.94 

7.00 

8.64 

7.03 

8.68 

7.10    8.75 

7.20 

8.66 

7.23    8.66 

7.30 

8.68; 

7.20 

8.50 

7.23 

8.50 

7.30    8.53 

7.40 

8.42 

7.4:}   8.42 

7.50 

8  46 

7.40 

8.38 

7.43 

8.38 

7.50   8.40 

8.00 

8.23 

8.03   8.23 

8.10 

8.24; 

8.00 

8.33, 

8.03 

8.31 

8.10   8.80 

8.20 

8.02 

8.23   8.01 

8.30   8.03 

8.20 

8.19 

8.23 

8.15, 

8.30    8  13 

8.40 

7.79 

8.43    7.80 

8.50!  7.80 

8.40 

8.04 

8.43 

8.03 

8.50!  H  03 

9.00 

7.50 

9.03    7.50 

9.10   7.53 

9.00 

7.91 

9.03 

7.89 

9.10   7.86 

9.20 

7.33 

9.23    7.33 

9.30    7.36 

9.20 

7.65 

9.23 

7.65 

9.30    7.67 

9.40 

7.  OH 

9.43    7.10 

9.50   7.09 

9.40 

7.47 

9.43 

7.50 

9.50   7.47 

10.00 

6.91 

10.03    6.93 

10.10   6.93 

10.00 

7.29 

10.03 

7.28 

10.10    7.27 

10.20 

6.76 

10.23   6.75 

10.30    6.73 

10.20 

7.20, 

10.23 

7.19 

10.30    7.19 

l'f.4/f 
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10.50-  6.64 
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7.00 

10.43 

6.99 

10.50i  6  99 

11.00 
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11.  U) 

6.6.i 
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6.85: 

ll.lOi  6.90 
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6.67 

11.23    6.66 

11.30 

6.71 

11.20 

6.80 

11.23 

6.79 

11. SO    6.7U 

11.40 

6.86 

11.43    6.84 

11.50 

6.87 

11.40 

6'.  -78. 

11.4,i 

6.76 

11.50    6.80 

P.  M. 

P.  M. 

P.  M. 

p.  M. 

P.  M. 

p.  M. 

12.00 

7.01 

12.03'  6.99 

12.10 

7.07 
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6.79: 

U.O,i 

6.75' 

12.10   6.80 

12.20 

7.31 

12.23    7.31 

12.30 

7.36 

12.20 

6.84' 

12.23 

6.82 

12.30   6.86 

12.40 

7.62 

12.43   7.60 
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3.40 
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4,(f(f 
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10,  ^U 

4.30 
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4.5010.24 
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5.10 
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5.03 

10.24 

•).1U  ..... 

5.20 

9.8:^ 

5.23   9.82 

5.30 

9.88 

5.20 

10.14 

5.23 

10.12' 

5.30  10.10 

5.40 
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5.43   9.62 

5.50    9.68 
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TiDft  Observations  near  India  Point,  Providence. — Continued, 


Wednesday^  SeptemJber  18. 

1 

Thursday,  September 

19. 

Box  No.  1. 

Box  No.  2.      i 

Box  N 

0.8. 

Box  No.  1. 

Box  No.  2. 

Box  No.  3. 

TlMB.       ] 

iKADIHa. 

Time. 

KBAl>tMO.  1 

TiMB. 

Rkad'o. 

TlUB. 

RuAOisa. 

TlMB. 

RBiDIMO. 

TiMB.      Rbao'g. 

A.    M. 

A.    bIL. 

A.   M. 

A.  M. 

A.    M. 

A.   M. 

*0.1(f 

7.17 

*0.16 

7.19 

^O.L>3 

7.20 

*0.50 

7.24 

*0.55 

7.m 

^1.01    7.29 

5.^0 

10.4s 

5..iS 

10.4.i 

5.S0  1U.U\ 

5.20 

5.23 

••••■• 

5.3010.27 

5.40 

10.35 

6.43 

10.33, 

5.5010.35 

S.40 

10.34 

5.4s 

10.29 

5.50 10., io 

6.00 

10.19 

6.03 

10.18' 

6.IO1IO.22 

6.00 

10.29 

6.03 

10.24 

6.10  10.  JO 

G.20 

9.95 

6.23 

9.96, 

6.30 

9.991 

,     6.20 

10.27 

6.23 

10.24 

6.3010.29 

6.40 

9.67 

6.43 

9.70 

6.50 

9.75 

6.40 

10.26 

6.47 

10.24 

6.5010.27 

7.00 

9.43 

7.03 

9.45' 

7.10 

9.491 

7.00 

10.16 

7.03 

10  10 

7.1010.12 

7.20 

9.19 

7.23 

9.19 

7.30 

9.23 

7.20 

9.90 

7.23 

9.87 

7.30   9.90 

7.40 

8.96 

7.43 

8.99 

7.50 

9.03 

7.40 

9.69 

7.43 

9.68 

7.50    9  70 

8.00 

8.82 

8.03 

8.83, 

8.10 

8.82 

8.00 

9.44 

8.03 

9.41 

8.10   9.45 

8.20 

8.61 

8.23 

8.60 

8.30| 

8.58 

1     8.20 

9.15 

8.23 

9.15 

8.30    9.19 

8.40 

8.43 

8.43 

8.43 

8.50 

8,42, 

1     8.40 

8.90 

8.43 

8.91 

8.50    8  94 

9.00 

8.26 

9.03 

8.24, 

9.10 

8.25 

9.00 

8.74 

9.03 

8.75 

9.10    8.75 

9.20 

8.17 

9.23 

8.15 

9.30 

8.14 

9.20 

8.56 

9.23 

8.55 

9.30    8-55 

9.40; 

8.07 

9.43 

8.05 

9.50! 

8.00, 

9.40 

8.42 

9.43 

8.44 

9.50    8.43 

10.00 

7.90 

10.03 

7.87 

10.10 

7.90' 

10.00 

8.30 

10.03 

8.32 

10.10    8.31 

10.20 

7.82 

10.23 

7.801 

10.30' 

7.80, 

10.20 

8.26 

10.23 

8.24 

10.30)  8.28 

10.40 

7.69 

10.43 

7.65 

10.50, 

7.64 

10.40 

8.21 

10.43 

8.19 

10.50   8.18 

11.00 

7.64 

11.03 

7.61 

11.10 

7.59i 

11.00 

8.14 

11.03 

8.11 

11.10:  8.11 

11.20 

7.49 

11.23 

7.451 

11.301 

7.47 

11.20 

7.98 

11.23 

7.94 

11.30]  7.93 

11.40 

7.41 

11.43 

7.41 

11.50 

7.451 

11.40 

7.73 

11.43 

7.73 

11.50    7.74 

p.    M. 

p.  M. 

p.  M.   ' 

1 

p.  M. 

p.  M. 

p.  M. 

12.00 

7.40 

12.03 

7.36, 

I2.IO1 

7.37 

1   12.00 

7.48 

12.03 

7.49 

12.10    7.53 

12.20 

7.32 

12.23 

7.30' 

12.30 

7.33 

12.20 

7.32 

12.23 

7.35 

12.30'  7.39 

12.40 

7.26 

12.43 

7.25 

12.50 

7.27 

12.40 

7.24 

12.43 

7.22 

1250    7.22 

JJ)(> 

7.^' J 

l.OS 

7.,iL 

1.10 

7.25"^ 
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7.02 

1.03 

7.01 

1.10  i.m 

1.20' 

7.26 

1.23 

7.23' 

1.30 

7.28 

1.20 

6.94 

1.23 

6.93 

1.30    6.97 

1.40i 

7.34 

1.43 

7.31 

1.50, 

7.34 

1.40 

6.S'} 

1.4.3 

6.84 

1.50    G.SS 

2.00. 

7.53 

2.03 

7.51 

2.10 

7.54 

2.00 

6.97 

2.03 

6.95 

2.10!  6.99 

2.20 

7.74 

2.23 

7.701 

2.3O1 

7.73 

2.20 

7.11 

2.23 

7.09 

2.30    7.12 

2.401 

8.00 

2.43 

8.01 

2.50 

8.02i 

2.40 

7.35 

2.43 

7.;^ 

2.50    7.35 

3.00 

8.42 

3.03 

8.38 

3.10' 

8.31 

8.00 

7.57 

3.03 

7.53 

3.10!  7.56 

3.20| 

8.70 

3.23 

8.661 

3.30i 

8.57 

3.20 

7.82 

3.23 

7.77 

3.30    7.80 

3.401 

9.05 

3.43 

9.01, 

3.50 

8.91, 

3.40 

8.09 

3.43 

8.06 

3.50    8.06 

4.00 

9.37 

4.03 

9.34' 

4.10' 

9.20 

4.00 

8.39 

4.03 

8.35 

4.101  8.32 

4.20, 

9.69 

4.23 

9.67 

4.30 

9.52, 

4.20 

8.69 

4.23 

8.64 

4.30    8.60 

4.40 

10.04 

4.43 

9.99, 

4.50' 

9 .  85 

4.40 

9.14 

4.43 

9.08 

4.50    8.95 

5.00 

10.20 

5.03 

10.16' 

5.10,10.021 

5.00 

9.41 

5.03 

9.37 

5.10    9.23 

5.20 

10.23 

5..i,i 

Hf..U\ 

5.3010.18 

5.20 

9.63 

5.23 

9.59 

5.30    9.48 

5.40 

Iff.. .'7 

5.43 

10  22 

r}.r>(}\w  2d 

1     0  40 

D.7S 

5.4*1 

9.73 

5.50^  9.m 

6.00' 

10.13 

6.03 

IO.O81 

6.1010.10, 

.     ().00 

9.71 

6.03 

9.64 

6  10    'jj;r, 

6.2O1 

9.93 

6.23 

9.89 

6.30i 

9.91 

6.20 

9.65 

6.23 

9.61 

6.J0^   9.66 

6.40, 

9.66 

6.43 

9.(J5; 

6.5O1 

9.721 

6.40 

9.60 

6.43 

9.61 
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Tide  Obheuvations  near  India  Point,  Providknce. — ContiniieiL 


— 

Friday,  September  SO. 

1 1 
1 

Saturday,  Septemlfet  SI. 

Box  No.  1. 

Box 

TlMR. 

No.  2. 

Rkadimo. 

Box  No.  8. 

'       Box  No.  1. 

TiMC.         RKADIHa. 

Box  No.  2. 

TiMB.         BjlADIlta. 

1 

Box  No.  3. 

Tn». 

Bbadiss. 

1     TiMB.      Riad'o. 

TiMB. 

Rbai>'u. 

A.   M. 

A.  Sf. 

A.    M,     i 

,  A.  M. 

1 
i 

A.   M. 

1                   A.  M. 

*1.5if 

6.97 

1    *1.54 

6.97    ^2.00\    7. OS 

1   *S.OO'      6. 84 

■'3.06 

6.84    *S.12 

6.90 

5.20 

!      9.55 

5.23 

9.50      5.30    9.46 

5.20 

,     8.68      5.23 

8.661     5  30 

8.63 

5.40 

;     9.76 

5.43 

9.72:     5.50    9.68 

5.40 

8.99'     5.43 

8.98;     5.50 

8.92 

6.00 

9.88 

6.03 

9.83      6.10    9.83 

6.00 

9.25      6.03 

1     9.22      6.10 

9.18 

6'  2(f 

9.96 

•      6.23 

9.92,     6.30    9.94 

6.20 

9.52 

6.23 

'     9.49      6.30 

9.43 

6.40 

9.95 

6.43 

9.90 

6  50    9.96 

6.40 

9.70 

6.43 

9.67:     6  50 

9.62 

7.00 

9.92 

7.03 

9.89 

7.10    9.93 

7.00 

!     9.80,     7.03 

9.76 

1     7  10 

9.78 

7.20 

9.90 

7.23 

9.89 

7.30    9.92 

7.20 

9.90 

7.23 

9.88 

'     7.30 

9.90 

7.40 

9.82 

7.48 

9.80'     7.50,   9.80 

1     7.40 

10.00 

7.43 

9.96,      7.50 

9.99 

8.00 

;     9.66 

8.03 

9.61"     8.10 

9.62 

8.00 

10.02 

8.03 

9.96\      8.10'    9.98 

8.20 

9.43 

8.23 

9.42      8.30'   9.45 

8.20 

9.91 

7.23 

,     9.85      8.30    9.89 

8.40 

9.20 

8.43 

9.20      8.50    9.24 

,     8.40 

9.80 

8.43 

9.75;     8.50 

9.79 

9.00 

9.05 

9.03 

9.03      9.10    9.06 

'     9.00 

9.66      9.0b 

9.64 
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9.40 

8  82 

9.43 

8  79      9.50 
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Tide  Observations  near  India  Point.  Providence. —(7<>;i/mM/jrf. 


Monday.  Sepfetnber  2.i.  '  Tuesday,  September  ^U. 

Box  No.  1.  Box  No.  2.         Box  No.  3.  Box  No.  1.  Box  No.  2.  Box  No.  8. 
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7.95 

3.43 
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4.30 

7.10 

4.40 

6.33 

4.43 

6.39 

4.50 

6.44 

4.40 

6.50 

4.43 

6.58 

4.50 

0.75 

5.00 

6.18 

5.03 

6.20 

5.10 

6.21 

5.00 

6.15 

5.03 

6.2.5 

5.10 

0.25 

5.20 

6.14 

5  23 

6.11 

5.:?0 

6.12 

5.20 

5.75 

5.23' 
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5.50 
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Wednesday,  Sfptemher  2:>.  Thurnday.  Sfpt^ndnr  *n. 

Box  No.  1.  Box  No.  2.  Box  No.  8.  Box  No.  1.  Bo.\  No.  U.  Box  No.  3. 

TiMB.     RxAMP«.      TiMB.       Kbadiho.      Timk       Riad'o.       Tim*.       REAi>tN«;.      Ttux.       RiAniMa.      Ti%ik.      RiiAf>'<>. 
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5.50 

6.20 

5.29 

6.23 

5.  .55 

6.30 

5 .  75 
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5.95 

9.03 
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TiDK  Obbervationb  near  India  Pofnt,  Providence. — Continued. 
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Tide  Observations  near  India  Point,  Providence. — Continued. 
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Box  No.  1. 


TiMK. 


RRADDta. 


A.    M. 

*o.jr)\ 

5.20 

5.40 

6.00 

6.20 

0.40 

7.02 

7.20 

7.40 

8.00 

8.20 

8.40 

9.00 

9.20 

9.40 

10.00 

10.20 

10.40 

11.00 

11.20 

11.40 

p.    M. 

12.20 
12.40 
1.00 
1.20 
1.401 
2.00 
2.20I 
2.40 
S.OOj 
3.20' 
8.40, 
4.00' 
4.20 
4.40' 
5.00 
5.20 
5.40 
6.00 
6.20 
6.40 
7  MO 


Box  No.  2. 


TiMB. 


Bbadixo. 


10. 6S 
7.27 
6.97 
6.59 
6.46 
6.39 
6.52 
6.68 
6.85 
7.10 
7.44 
7.80 
8.02 
8.48 
8.75 
9.24 
9.60 
10.08 
10.49 
10.79 
10.99 

ll.J:.' 

10.98 

10.90 

10.70 

10.87 

10.04 

9.70 

9.47 

9.25 

9.01 

8.82 

8.64 

8.44 

8.20 

7.82' 

7.55! 

7.18- 

6.89 

6. 61 1 

6.85' 

6.21j 


A.  M. 
*0.^0 
5.23 
5.48 
6.03 
6.23 
6. 4  J 
7.05 
7.23 
7.43 
8.03 
8.23 
8.48i 
9.031 
9.23 
9.43! 
IO.O3I 
10.23! 
10.43' 
11.03| 
11.28 
11.43| 

p.  M.    I 
1J.0S\ 
12.23 
12.43, 
1.03 
1.23, 
1.43 
2.08, 
2.28' 
2.481 
3.08 
8.28 
3.43 
4. 03 1 
4.23! 
4.48 
5.08 
5.28' 
5.43 
6.03 
6.28 
6.43 
7M,i 


Box  No.  8. 


10.60 
7.35 
7.03 
6.66 
6.50 
6.39 
6.48 
6.66 
6.84 
7.09 
7.48 
7.77 
8.09 
8.41 
8.81 
9.20 
9.58 
10.01 
10.48 
10.73 
10.90 

11.04 

10.98 

10.88 

10.67 

10.35 

10.05 

9.73 

9.48 

9.28 

9.02 

8.88 

8.63 

8.42 

8.18 

7.85 

7.56! 

7.22i 

6.93 

6.62 

6.85 

6.21 

6.14 


TiMB. 


Hkad'o. 


Tiienday^  Sept^nber  10. 


A.    SH. 

*0.,?5 

5.80 

5.50 

6.10 

6.30 

6.50 

7.10 

7.30 

7.50 

8.10 

8.30 

8.50 

9.10 

9.30 

9.50 

10.10 

10.30 

10.50 

11.10 

11.80 

11.50 

p.  M. 

1;^.10 

i^.:m 

12.50 
1.10 
1.30 
1.50 
2.10 
2.30 
2.50 
3.10 
3.80 
3.50 
4.10 
4.80 
4.50 
5.10 
5.30 
5.50 
6.10 
6.30 
6.50 


10.58. 
7.391 
7.02 
6.70 
6.51 
6.41 
6.51 
6.64 
6.88 
7.09, 
7.42| 
7.71 
8.05! 
8.361 
8.71! 
9.06; 
9.42| 
9.81 
10.18 
10.48 
10.75 

10.90 

10.9(1 

10.871 

10.65 

10.39! 

10.10; 

9.8O1 

9.55i 

9.31 

9.051 

8.85i 

8.61 

8.42j 

8.181 

7.87 

7.55; 

7.20 

6.93 

6.60 

6.38i 

6.20 


7.10     6.18 


JJox  No.  1. 

Box: 

TiMB. 

So.  2. 

TiMB. 

Rkadimo. 

Rkadimo. 

A.   M. 

A.  M 

*1.15 

10.4s 

^1.24 

10.43 

5.20 

7.71 

5.28 

7.77 

5.40 

7.36 

5.43 

7.43 

6.00 

7.06 

6.03 

7.10 

6.20 

6.72 

6.23J 

6.78 

6.40 

6.49 

6.43 

6.51 

7.00 

6.26 

7.03 

6.29 

7.20 

6.18 

7.23 

6.18 

7.40 

6.21 

7.48 

6.21 

8.00 

6.35 

8.03 

6.38 

8.20 

6.56 

8.23 

6.59 

8.40 

6.85 

8.43 

6.84 

9.00 

7.18 

9.03 

7.17 

9.20 

7.58 

9.23 

7.54 

9.40 

7.98 

9.48 

7.94 

10.00 

8.39 

10.08 

8.37 

10.20 

8.81 

10.23 

8.74 

10.40 

9.26 

10.43 

9.20 

11.00 

9.72 

11.03 

9.65 

11.20 

10.02 

11.23 

10.02 

11.40 

10.45 

11.43 

10.89 

p.  M. 

P.  M. 

12.00 

10.76 

12.03 

10.68 

12.20 

10.85 

12.23 

10.79 

1-2.40 

10.98 

12.43 

10.94 

1.00 

10.89 

1.03 

10.84 

1.20 

10.78 

1.23 

10.70 

1.40 

10.55 

1.48 

10.50 

2.00 

10.27 

2.08 

10.27 

2.20 

10.00 

2.28 

9.97 

1     2.40 

9.62 

2.43 

9.66 

3.00 

9.46 

3.03 

9.45 

3.20 

i).22 

3.28 

9.28 

3.40 

9.05 

3.43 

9.11 

4.00 

8.86 

4.03 

8.90 

4.20 

8.67 

4.28 

8.69 

4.40 

8.49 

4.43 

8.47 

5.00 

8.18 

5.08 

8.18 

5.20 

7.  a') 

5.23 

7.88. 

5.40 

7.48 

5.4;^ 

7.52 

6.00 

7.10 

6.08 

7.20 

6.20 

6.85 

6.23 

6.87: 

6.40 

6.57 

6.48 

6.60! 

*7.57 

6.25 

\S.02 

6.25 

Box  No.  3. 


TiMB. 


Rkad'o. 


A.   On.,    . 

*1.29^ 
5.30 
5.50! 
6.101 

6.30: 

6.50 

7.10 

7.30 

7.50 

8.10, 

8.80' 

8.50| 

9.10! 

9.301 

9.50 

10.10 

10.80 

10.50 

11.10 

11.30 

11,50 

p.  M. 

12.10 
12.30 
12.50 
1.10 
1.30 
1.50 
2.10 
2.80 
2.50 
8.10 
8.30 
3.50 
4.10 
4.30 
4.50 
5.10 
5.30 
5.50 
6.10 
6.80 
6.50 
*8.08 


10.41 
7.81 
7.45 
7.14 
6.81 
6.55 
6.30 
6.20 
6.25 
6.36 
6.66 
6.84 
7.18 
7.55 
7.87 
8.27 
8.63 
9.04 
9.43 
9.80 

10.15 

10.48 

10.67 

10.85 

10.82 

10.71 

10.53 

10.32 

10.02 

9.75 

9.62 

9.31 

9.07 

8.87 

8.79 

8.45 

8.17 

7.88 

7.52 

7.23 

6.91 

6.62 

6.28 
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Tide  Ob&ervations  near  Ikdia  Point,  Providence. — Continued. 


Wednesday,  'September  11. 

t 

Thursday.  Septernfjei 

r-  13. 

Box 

No    1. 

RKADIII0. 

Box  No.  2. 

Box  No.  8.     . 

TiMK.         RlADIKQ. 

Box 

No.  1. 

Kbauimo. 

Box  No.  2. 

Time.       Rbadi.xi. 

Box  No  8. 

TlHK. 

TiMB. 

RiAUINO 

TiMK 

TiMB.      RkAn'n. 

A.    M. 

A.   M. 

K.  M. 

A.    M. 

A.  M. 

A.   M. 

*i.J^/ 

J0.9S 

*J.U 

10.  ss 

*i.ru) 

10. 8 J  *-^.00 

io.su 

*J.  ir, 

10.7 r> 

*J.:^1  10.70 

5.20 

8.21 

.5.23 

8.23 

5.30 

8.27     5.20 

5.23 

5.30   8.35 

5.40 

7.84 

5.43 

7.89 

5.60 

7.93     5.40 

' '  7.98 

5.43 

*  acK) 

5.50   8.07 

6.00 

7.44 

6.03 

7  51 

6.10 

7.57     6  00 

7.55 

6.03 

7.63 

■     6.10    7.68 

6.20 

7.13 

6.23 

7.19 

6.30 

7.23    6.20 

7.25 

6  23 

7.30 

6.30    7.37 

6.40 

6.84 

6.43 

6.87 

6.50 

6.91     6.40 

6.99 

6.43 

7.04 

6.50i  7.06 

7.00 

6.57 

7.03 

6.59 

7.10 

6.62     7.00 

6.75 

7.03 

6.80 

7.10    6.76 

7.20 

6.:>7 

7.23 

6.38 

7.30 

6.40    7.20 

6.44 

7.23 

6.44 

7.80    6.48 

7.40 

6.^-^ 

7.43 

6.23 

7.50 

6.23    7.40 

6.25 

7.43 

6.20 

7.50   6.28 

8.00 

6.29 

S.O.i 

6.  lU 

S.Kf 

6-.^/    8.00 

6.14 

8.03 

6.11 

8.10    6.10 

8.20 

6.16 

8.23 

6.33 

8.30 

6.31     8.20 

5.92 

8.23 

5.94 

8.30    5.95 

8.40 

6.40 

8.43 

6.50 

8.50 

S.J^o 

ri.so 

«v.^vy 

,^..V/7 

S.ftO   o.SO 

9.00 

6.75 

9.03 

6.74 

9.10 

6.76    9.00 

5.96 

9.03 

5.95 

9.10;  6.00 

9.20 

6.87 

9.23 

6.91 

9.30 

6.93     9.20 

6.19 

9.23 

6.14 

9.30 

6.17 

9.40 

7.16 

9.4S 

7.13 

9.50 

7.2;3     9.40 

6.30 

9.4ii 

6.29 

9.50 

6.33 

10.00 

7.53 

10.03 

7.51 

10.10 

7.50  10.00 

6.45 

10.03 

6.45 

10.10 

6.51 

10.20 

7.99 

10.23 

7.91 

10.30 

7.85!  10.20 

6.75 

10.23 

6.76 

10.30 

6  76 

10.40 

8.44 

10.43 

8.38 

10.50 

8.261  10.40 

7.13 

10.43 

7.10 

10.50 

7.10 

11.00 

8.87 

11.03 

8.85 

11.10 

8.64  11.00 

7.55 

11.03 

7.53 

11.10 

7.46 

11.20 

9.31 

11.23 

9.28 

11.30 

9.04  11.20 

8.05 

11.23 

7.98 

11.30 

7.86 

11  40 

9.78 

11.43 

9.70 

11.50 

9.45  11.40 

8.51 

11.43 

8.45 

11.50 

8.27 

P.    M. 

p.  M. 

p.  M. 

1  p.    M. 

p.  M. 

P.  M. 

12.00 

10,23 

12.03 

10.14 

12.10 

9.83  12.00 

8.95 

12.03 

8.88 

12.10 

8.65 

12.20 

10.51 

12.23 

10.43 

12.30 

10.17   12  20 

9.36 

12.23 

9.30 

12.30 

9.06 

12.40 

10.83 

12.43 

10.74 

12.50 

10.53  12.40 

9.79 

12.43 

9.70 

12.50 

8.44 

1.00 

11.02 

1.03 

10.96 

1.10 

10.80    1.00 

10.12 

1.03 

10.07 

1.10    9.84 

1.20 

11.18 

1.23 

11.13 

1.30 

11.01|    1.20 

10.45 

1.23 

10.39 

1.30  10.27 

1.4ij 

11.^' J 

1.4-^ 

11.  m 

l.r,(f 

11. 10 

1.40 

10.71 

1.43 

10.61 

1.50  10.42 

2.00 

11.14 

2.03 

11.09 

2.10 

11.07 

^2.00 

10.  Ki 

,i.O:i 

w.  74 

j.iff\io..:7 

2.20 

10.95 

2.23 

10.90 

2.30 

10.85  ;  2.20 

10.78 

2.23 

10.69 

2..id  lu.67 

2.40 

10.57 

2.43 

10.55 

2.50 

10.59  !  2.40 

10.44 

2.43 

10.39 

2.50  10.36 

8.00 

10.23 

3.03 

10.23 

8.10 

10.31 

3.00 

10.16 

3.03 

10.11 

3.10  10.14 

3.20 

9.88 

3.23 

9.93 

3.30 

,  10.01 

3.20 

9.88 

3.23 

9.85 

3.30,  9.83 

3.40 

9.58 

3.43 

9.62 

3.50 

9.71 

3  40 

9.61 

3.43 

9.64 

3.5O1  9.72 

4.00 

,     9.36 

4.03 

9.40 

4.10 

9.50 

4.00 

9.38 

4.03 

9.41 

4.10 

9  45 

4.20 

'     9.29 

4.23 

9.30 

4.30 

9.33 

4.20 

9.19 

4.23 

9.23 

4.30 

9.24 

4.40 

9.11 

4.43 

9.13 

4.50 

9.13 

4.40 

9.08 

4.43 

9.05 

4.50'  9.09 

5.00 

8.84 

5.03 

8.81 

5.10 

8.821 

5.00 

8.98 

5.03 

8.97 

5.10,  8  97 

5.20 

8.44 

5.23 

8.46 

5.30 

8.50!;  5.20 

8.81 

5.23 

8.76 

5.30j  8.75 

5.40 

'     8.06 

5.43 

8.13 

5.50 

8.18!    5.40 

8.60 

5.4:3 

8  55 

5.5O1  8.53 

6.00 

7.76 

6.03 

7.81 

6.10 

7.85i    6.00 

8.34 

6.03 

8.33 

6.10    8.33 

6.20 

7.48 

6.23 

7.51 

6.30 

7.53!    6.20 

7.96 

6.23 

8.03 

6.30    8.09 

6.40 

7.07 

6.43 

7.19 

6.50 

7.16    6.40 

7.85 

6.4J3 

7.83 

6.50    7.83 

*s.so 

CIS 

*8.J5 

a.  18 

*8.40 

6. 2 J.  ^ if. 00 

(i..i7 

^0.05 

(J.  38 

*9.V/  0.41 

4() 
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Tide  Observations  near  India  Point,  Providence. — Continued 


~ 

fo.  1. 

KKADI.\a. 

nday,  September  1 
Box  No.  2. 

.i. 

BoxN 

ScUvrdai/j  & 
0.  1.      1      Box  ] 

SBAIllXri.        TiMB. 

»ptember  \ 
^o.  2.     1 

BoxN 

TiMB. 

Box  J 

Box  No.  8. 

TiMK.    ]  Rkadiko. 

0.  3. 

TlMI.     '  1 

1 

TiMK.       '  1 

Skadinu.' 

1      TiMB.          1 

1 

Rbadiiio. 

RbadV.. 

a.   M. 

A.   M. 

1 

1 

A..    M. 

'  A.  M.    1 

A.   M. 

1 

1 

A.  M.   1 

*j.j(r 

11.03 

*J.W 

10. do 

*2  41\ 

lO.Sii 

^S.lJj 

11.04 

*3.S0 

10.90 

*3.3r; 

10. 8f; 

5.20. 

5.23i. 

5.30  . 

'     5.201 

9.23 

5.23 

9.28 

5.30 

9.36 

5.40 

"a26 

5.43 

"a22 

5.50' 

'  8.25 

'     5.40 

9.00 

5.43 

9.03; 

5.50 

9.11 

6.00 

8.12 

6.03 

8.10 

6.10 

8.05 

6.00 

8.73 

6.03 

8.72 

6.10 

8.80 

6.20 

7.69 

6.23 

7.70 

6.30 

7.71 

:      6.20 

8.38 

6.23 

8.JJ9 

6.30 

a  45 

6.40 

7.49 

6.43 

7.51 

6.50 

7.56 

'     6.40 

8.19 

6.43 

8.21 

6.50 

a  24 

7.00 

7.32 

7.03, 

7.31; 

7.10 

7.31 

1     7.00 

7.89 

7.03 

7.90 

7.10 

7.90 

7.20 

7.05 

7.23 

7.08 

7.30 

7.09 

,     7.2O1 

7.57 

7.23 

7.61 ' 

7.30 

7.60 

7.40 

6.a5 

7.43 

6.89 

7.50! 

6.85 

7.40 

7.35 

7.43 

7.39 

7.50 

7.40 

8.00' 

6.63 

8.03 

6.61 

8.10' 

6.60 

8.001 

7.09 

8.03 

7.10, 

a  10 

7.10 

8.20, 

6.36 

8.23 

6.86! 

8.30; 

6.39 

8.20 

6.88 

8.23 

6.89 

a  30' 

6.87 

8.40 

6.20 

8.43 

6.21 

8.50 

6.18 

8.40, 

6.65 

8.43 

6.65 

a  50, 

6.66 

9.00 

5.95 

9.03 

5.98 

9.10' 

5.99 

9.00, 

6.59 

9.03 

6.57 

9.10 

6.58 

9.20 

5.88 

9.23I 

5.88' 

9.80 

5.89 

9.20' 

6.45 

U.'2J 

6.3H 

9.30 

6.41 

9.40 

o.Sl 

9.4'i\ 

5.  HA 

U.oO 

5.cSV 

U.40 

fK4J 

9.51 

6.42 

9.55 

6.45 

10.00 

5.90 

10.03: 

5.91 

10.10 

5.89 

10.00 

6.49 

10.03 

6.45 

10.10 

6.46 

10.20 

6.05 

10.23 

6.06  10.30, 

6.01 

10.20 

6.56 

10.23 

6.54 

10.30 

6.62 

10.40 

6.35 

10.43 

6.39  10.50' 

6.39 

10.40 

6.80 

10.4:^ 

6.80 

10.50 

6.81 

11.00 

6.79 

11.031. 

11.10 

6.69 

11.00 

7.08 

11.03 

•7.10 

11.10 

7.07 

11.20 

7.21 

11.23 

ris  11.30 

7.09 

11.20, 

7.37 

11.23 

7.38 

11.30 

7.39 

11.40 

7.71 

11.43 

7.681 11.501 

7.55 

1   11.40 

7.85 

11.43 

7.82 

11.50 

7.76 

p.    M. 

p.  M.  1 

p.    M. 

,  p.  M.  1 

p.  M. 

' 

p.  M.   1 

12.00, 

8.06 

12.03 

7.9812.10; 

7.85 

12.00 

8.20 

12.03 

8.21 

12.10 

a  07 

12.20 

8.41 

12.23 

8.58|  12.30 

8.25 

1   I2.20I 

8.58 

12.23 

8.55 

12.30, 

8.40 

12.40 

8.91 

12.43, 

8.85  12.50 

8.65 

12.40 

8.96 

12.43 

8.89 

12.50, 

a  80 

1.00 

9.25 

1.03' 

9.21 

1.10 

9.02 

1.00 

9.30 

1.03 

9.25 

1.10 

9.14 

1.20 

9.60 

1.23, 

9.55 

1.30 

9.U 

1.20 

9.58 

1.23 

9.54 

1.30 

9.34 

1.40 

9.93 

1.43 

9.87 

1.501 

9.78 

1.40 

9.93 

1.43 

9.90 

1.50 

9.78 

2.00 

10.24 

2.03' 

10.16 

2.10 

10.01 

2.00 

10. 2H 

•  2.03 

10.26 

2.10  10.07 

J.  JO 

10.  JU 

2.  i.i 

10.^ If 

J..io' 

10. 18 

2.20 

10.54 

2.23 

10.49 

2.30 

10.40 

2.40 

10.27 

2.43 

10.23i 

2.50; 

10.16 

,       2.40; 

10.80 

2.43 

10.  as 

2.50  10.59 

3.00, 

10.10 

303 

10.09 

3.10 

10.10 

3.00 

10.94 

3.03 

10.88' 

3.10  10.78 

8.20 

10.03 

3.23 

lO.OOi 

3.30' 

10.01 

1     ;i.J(h 

10.  UO 

3.23 

10.91 

3.30 

10.95 

3.40: 

9.56 

3.43, 

9.57| 

8.50; 

9.63 

3.40 

10.75 

3.43 

10.68 

3.50  10.71 

4.00, 

9.23 

4.03 

9.25 

4.10 

9.33 

4.00' 

10.50 

4.03 

10.50! 

4.10  10.52 

4.20 

8.82 

4.231 

8.88' 

4.30 

9.00 

4.20 

10.25 

4.23 

10.26 

4.30 

10.32 

4.40 

8.69 

4.43 

8.72, 

4.50 

8.78 

4.40 

10.03 

4.43 

10.05 

4.50  10.14 

5.00 

8.54 

5.03 

8.54 

5.10 

8.53 

5.00 

9.87 

5.03 

9.88 

6.10 

9.93 

5.20 

8.45 

5.23 

8.44 

5.30 

8.46 

5.20 

9.71 

5.23 

9.73 

5.30 

9.78 

5.40 

8.43 

5.43 

8.37 

5.50 

8.35 

5.40 

9.60 

5.43 

9.59 

5.50 

9.62 

6.00 

8.19 

6.03 

8.15 

6.10 

8.13 

6.00 

9.41 

6.03 

9.38' 

6.10 

9.37 

6.20 

7.99 

6.23 

7.97 

6.30 

7.95 

6.2O1 

9.16 

6.23 

9.17 

6.30 

9.16 

6.40 

7.68 

6.4;3 

7.66' 

6.50, 

7.64 

6.40 

8.95 

6.43 

8.91 

6.50 

a  94 

*!K  15, 

oMJ 

*U.2o 

r)M2' 

*[i.J5 

5.',t6 

^10.J0\ 

7.1s 

*  10.25 

7.18 

*10.30\ 

7.  Jl 

3.14 

10.37 


Sittulai/t  SeptenUter  lit,  A.  M.* 


11.25 


.0 


/ 


3.33 
10.41 


11.12   3.40 
7.07  10.40 


11.09       3.35 
7.12     10.40 


Su/ulay,  Septetnber  /.»,  P.  M.* 


11.20       3.4s 
7.30     10.50 


11.09 
7.30, 


3.54 
10.57 


11.0.% 
7.33 
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TiDK  OB8BRVATION8  NEAR  InDIA   PoINT,    PROVIDENCE.  — C(?7i<mw«/. 


~" 

Mon 
o.  1. 

iBAAiaU. 

day,  September 
Box  No.  2. 

16. 
Box  No.  8. 

, 

Tfit 

sday,  September  /: 
Box  No.  2. 

TiMB.     ,  Rbavimo. 

r. 

BoxN 

Box  No.  1. 

Time.       Riadiiiu. 

Box  No.  8. 

Time.     |  I 

"fiMM,      BaAu'o. 

TiMK. 

Bkad'o. 

TiMB.       Rbad'h. 

A.  M. 

A.  M.                 1 

A.   In. 

A.  M.   ■ 

A.  M. 

A.   M. 

*J^.IMt 

Jl.JJ 

*4.0n  11.19' 

*4'  Kf 

11.15 

H.4r> 

10.50 

•4.4.'> 

10.48 

*4.55  l(t.45 

0.20 

9.81 

5.23   9.85 

5.30 

9.98 

5  20 

10.09 

5.23 

10.08 

6.30  10.14 

0.40 

9.65 

5.43    9.69 

5.50 

9.82 

5.40 

9.77 

5.43 

9.80 

5.50'  9.86 

6.00 

9.41 

6.03    9.45 

6.10 

9.59 

6.00 

9.44 

6.03 

9.48 

6.10   9.55 

6.20 

9.21 

6.23   9.27 

6.30 

9.36 

6.20 

9.16 

6.23 

9.21 

6.30   9.28 

6.40i 

9.02 

6.43   9.06 

6.50 

9.12 

!     6.40 

8.84 

6.43 

8.90 

6.50    8.97 

7.00' 

8.85 

7.03i  8.88 

7.10!  8.94 

7.00 

8.64 

7.03 

8.68 

7.10   8.75 

7.20 

8.66 

7.23!  8.66 

7.30 

8.68 

7.20 

8.50 

7.23 

8.50 

7.30    8.53 

7.40 

8.42 

7.43!  8.42 

7.50 

8  46 

7.40' 

8.38 

7.48 

8.38 

7.50   8.40 

8.00 

8.23 

8.03 

8.23 

8.10 

8.24 

8.00 

8.33 

8.03 

8.31 

8.10   8.80 

8.20i 

8.02 

8.23 

8.01 

8.30 

8.03 

8.20 

8.19 

8.23 

8.15 

8.30   8  13 

8.40! 

7.79 

8.43 

7.80 

8.50:  7.80 

8.40 

8.04 

8.43 

8.031 

8.50    8.03 

9.00' 

7.50 

9.03 

7.50 

9.10'  7.53 

9.00 

7.91 

9.03 

7.89' 

9.10    7.86 

9.20 

7.33 

9.23 

7.33 

9.30!  7.86 

9.20 

7.65 

9.23 

7.65, 

9.30    7.67 

9.40 

7.08 

9.43    7.10 

9.50=  7.09 

9.40 

7.47 

9.43 

7.50 

9.50'  7.47 

10.00 

6,91 

10.03 

6.93 

10.10=  6.93 

10.00 

7.29 

10.03 

7.28' 

10.10'  7.27 

10.20 

6.70 

10.23 

6.75 

10.80-  6.73 

10.20 

7.20 

10.23 

7.19 

10.30'  7.19 

Vi.J^f 

6.6 J 

10.43 

GJjl 

10.50;  6.64 

10.40 

7.00 

10.43 

6.99 

10.50    6  99 

11.00 

6.64 

11.03 

6.62 

ll.l(f\  6,6S 

11.00 

6.85 

11.03 

6.85 

11.10    6.90 

11.20 

6.67 

11.23 

6.66 

11.30'  6.71 

11.20 

6.80 

11.23 

6.79 

11.30    6.79 

11.40 

6.86 

11.43 

6.84 

11.50   6.87 

1 

11.41^ 

6,78 

11.4.i 

6.75 

11.50|  6.80 

P.  M. 

P.  M. 

P.  M. 

p.  M. 

p.  M. 

1 

p.  M.    1 

12.00 

7.01 

12.03 

6.99 

12.10 

7.07 

12.00 

6.79 

12.03 

6,75' 

12.10'  6.80 

12.20 

7.31 

12.23 

7.31 

12.30 

7.86 

12.20 

6.84 

12.23 

6.82 

12.30   6.86 

12.40 

7.62 

12.43 

7.60 

12.50 

7.60 

12.40 

6.90 

12.43 

6.89 

12.50 

6.93 

1.00 

7.88 

1.03 

7.86 

1.10 

7.86 

:     1.00 

7.03 

1.03 

6.98 

1.10 

7.05 

1.20, 

8.15 

1.23 

8.13 

1.80 

8.15 

1     1.20 

7.29 

1.23 

7.21 

1.30 

7.28 

1.40 

8.51 

1.43i  8.49 

1.50 

8.46 

!     1.40 

7.55 

1.43 

7.48 

1.50 

7.51 

2.00 

8.89 

2.03"  8.85 

2.10 

8.77 

:     2.00 

7.89 

2.03 

785 

2.10 

7.88 

2.20 

9.35 

2.23   9.28 

2.30 

9.15 

2.20 

8.20 

2.23 

8.20 

2  30   8.15 

2.40 

9.74 

2.43   9.68 

2.50 

9.49 

2.40 

8.67 

2.43 

8.62' 

2.50,  8.52 

3.00 

10.07 

3.03  10.02 

8.10 

9.85 

3.00 

9.01 

3.03 

,     8.96 

3.10   8.86 

3.20 

10.29 

3.2310.24 

8.30 

10.08 

3.20 

9.36 

3.23 

!     9.31 

3.301 

3.40 

10.54 

'     3.43  10.50 

3.50 

10.34 

,;     8.40 

1     9.75 

3.43 

1     9.  CO 

3.50|  9.53 

4JHf 

J0.6J 

4.0310.57 

4.l(fio.44 

4.00 

10.10 

4.03 

i    10.08 

410I 

4.20 

10.45 

,     4.2310.39 

4.3010.35 

4.-^*0 

10.31 

4.23 

10.29 

4.30 

4.40 

10.26 

1     4.4310.21 

4.50 

10.26 

4.40 

10.30 

4.43 

.    10.27 

4.5010.24 

5.00 

10.07 

;     5.03 10.04 

5.10 

10.09 

5.00 

10.28 

5.03 

:   10.24 

5.10' 

5.20 

9.83 

5.23'  9.82 

5.30 

9.88 

5.20 

'    10.14 

5.23 

'    10.12 

5.3010.10 

5.40 

9.63 

5.43'  9.62 

5.50'  9.68 

5.40 

1     9.99 

5.43 

9.97 

5.50   9.92 

6.00 

9.39 

6.08    9.39 

6.10   9.43 

6.00 

1 

'     6.03 

*      *          "1 

6.10 

6.20 

9.25 

6.23;  9.23 

6.30   9.27 

6.20 

1 

6.23 

6.30 

6.40 

1     6.43 

6.35   9.20 

»  ,     6.40 

I 

6.43 

6.50 

*U.JO 

0.9} 

*//..?J 

G.lis 

^11.31  7An 

' 

1 

1 

1 
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HARBOR   commissioners'    REPORT. 


TiD'te  Observateons  near  India  Point,  Providence. — Continued. 


Wednesday,  Sept^nber  18. 
\o.  1.           Box  No.  2.      1    Box  N 

tBADno.l     TiMB.       Kbadiro.     Timb.     I 

1 
o.  8. 

Rkao'«. 

Thy 

rsday,  St 
Box: 

Timb. 

^pt^nber 
No.  2. 

Id. 

Box  ^ 

Box  No.  1. 

TiMC.       RBADI^o. 

Box  No.  3. 

TlHB.       ] 

1  RBADina. 

f  "    — 

1 

1     Timb.      Rbad'g. 

A.    M. 

A.  M. 

1 

A.  M. 

' 

A.   M.    ' 

A.  M. 

A.  M. 

^O.IU 

7.i7| 

*O.Jfj 

7.19] 

*0.23\ 

7    '*0 

*0.50 

7.24 

*0.55 

7.m 

*1.0V  7.d9 

5.  JO 

10.4^ 

O.J/i 

I0.4.i 

5.30  10.  U 

5.20. 

5.23 

5.3010.27 

5.40 

10.35 

5.43 

10.33i 

5.50  10.35 

5.40^ 

10.84 

5.4;!f 

10.29 

5.50  10.30 

6.00 

10.19 

6.08 

10.18, 

6.1010.22 

6.00 

10.29 

6.03 

10.24 

6.10  10.30 

6.20 

9.95| 

6.23 

9.96' 

6.30; 

9.99 

6.20 

10.27 

6.23 

10.24 

6.3010.29 

6.40 

9.67 

6.43 

9.701 

6.50 

9.75 

6.40, 

10.26 

6.47 

10.24 

6.5010.27 

7.00 

9.431 

7.03 

9.45 

7.10 

9.49 

7.00 

10.16 

7.03 

10  10 

7.1010.12 

7.20 

9.19, 

7.23 

9.19 

7.30 

9.23' 

7.20 

9.90 

7.23 

9.87 

7.30  9.90 

7.40 

8.96' 

7.43 

8.99; 

7.50 

9.03, 

7.40 

9.69 

7.43 

9.68 

7.50   9  70 

8.00 

8.821 

8.03 

8.83 

8.10 

8.82 

8.00 

9.44 

8.03 

9.41 

8.10   9.45 

8.20, 

8.61 

8.23 

8.60 

8.30 

8.58 

8.20' 

9.15 

8.23 

9.15 

8.3O1  9.19 

8.40 

8.43, 

8.43 

8.43 

8.50' 

8.42 

8.40, 

8.90 

8.43 

8.91 

8.50   8  94 

9.00 

8.26 

9.03 

8.24 

9.10, 

8.25 

9.00 

8.74 

9.03 

8.75 

9.10   8.75 

9.20 

8.171 

9.23 

8.15 

9.30 

8.14 

9.201 

8.56 

9.23 

8.55 

9.30    8.55 

9.40 

8.07, 

9.43 

8.05! 

9.50, 

8.00 

9.40 

8.42 

9.43 

8.44 

9.50    8.43 

10.00 

7.90 

10.03 

7.87 

10.10 

7.90 

10.00, 

8.30 

10.03 

8.32 

10.10,  8.31 

10.20 

7.821 

10.23 

7.80' 

10.30 

7.80, 

10.20 

8.26 

10.23 

8.24 

10.30    8.28 

10.40 

7.69, 

10.43 

7.65i 

lO.SOi 

7.64 

10.401 

8.21 

10.43 

8.19 

10.50   «.18 

ll.OOi 

7.64' 

11.03 

7.61 

11.10, 

7.591 

11.00 

8.14 

11.03 

8.11 

11.10,  8-11 

11.20 

7.491 

11.23 

7.45 

11.30' 

7.47, 

11.20 

7.98 

11.23 

7.94 

11.30'  7.93 

11.40' 

7.41, 

11.43 

7.41 

11.501 

7.45 

11.40 

7.73 

11.43 

7.73 

11.50|  7.74 

r.  M. 

p.  M. 

p.  M. 

p.  M. 

p.  M. 

p.  M.    1 

12.00 

7.40' 

12.03 

7.36' 

12.10' 

7.37 

12.00 

7.48 

12.03 

7.49 

12.10    7.53 

12.20 

7.32; 

12.23 

7.30| 

12.30i 

7.33 

12.20 

7.32 

12.23 

7.35 

12.30    7.39 

12.40 

7.26 

12.43 

7.25 

12.50 

7.27 

12.401 

7.24 

12.43 

7.22 

12.50    7.22 

l.Oit, 

7...'J 

l.fU 

ur 

1. 10\ 

7.J5 

1.00 

7.02 

1.03 

7.01 

l.lOl  7.03 

1.20 

7.26| 

1.23 

7.23 

1.30 

7.28' 

1.20 

6.94 

1.23 

6.93 

I.3O1  6.97 

1.40' 

7.34 

1.43 

7.31 

1.50 

7.34 

i.4(i\ 

6.85 

i.4.y 

6.S4 

1.50    (i.SS 

2.001 

7.53 

2.03 

7.51 

2.10 

7.54 

2.00i 

6.97 

2.03 

6.95 

2.101  6.99 

2.20 

7.741 

2.23 

7.70 

2.30 

7.73' 

2.20 

7.11 

2.23 

7.09 

2.30    7.12 

2.40 

8.00| 

2.43 

8.01 

2.50 

8.02, 

2.40 

7.35 

2.43 

7.33 

2.50,  7.35 

3.001 

8.42 

3.03 

8.38 

3.10' 

8.31 

8.00 

7.57 

3.03 

7.53 

3.10!  7.56 

3.20, 

8.70' 

3.23 

8.661 

3.30| 

8.57 

8.20 

7.82 

3.23 

7.77 

3.301  7.80 

3.40, 

9.051 

3.43 

9.01 

3.50 

8.91, 

3.401 

8.09 

3.43 

8.06 

3.50   8.06 

4.00' 

9.37, 

4.03 

9.34 

4.101 

9.20i 

4.001 

8.39 

4.03 

8.35 

4.101  8.32 

4.201 

9.69 

423 

9.67 

4.30 

9.52, 

4.20, 

8.69 

423 

8.64 

4.30   8.60 

4.40, 

10.04' 

4.43 

9.99, 

4.50 

9 .  85 

4.40l 

9.14 

4.43 

9.08 

4.50   8.95 

5.(K) 

10.20, 

5.03 

10.16 

5.1010.021 

5.001 

9.41 

5.03 

9.37 

5.10   9.23 

5.20 

10.23 

o.i.i 

KfJJf^ 

5.3010.18 

5.20, 

9.63 

5.23 

9.59 

5.30   9.48 

r>.j^(h 

J0.J7' 

5.43 

10  22: 

5.50  10  JO' 

5  40 

9.7S 

5.4-? 

9. 73 

5.50\  9.6f; 

6.00: 

10.13' 

6.03 

10.08, 

6.1010.10 

6.00 

9.71 

6.03 

9.64 

6  10\  OjUi 

6.20 

9.93 

6.23 

9.80 

6.30 

9.91 

6.20 

9.65 

6.23 

9.61 

6.30    9.6*i 

6.40 

9.66' 

6.43 

9.65 

6.50 

9.72 

6.40 

9.60 

6.43 

9.61 

6.501  9.62 

AJ'PBNDIX    E. 
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Tide  Obhkkvations  near  India  Point,  Providknce. — Contintted. 


Friday^  September  30. 


Saiurdavy  September  SI. 


Box 

No.  1. 

Box 

TiMB. 

No.  S. 

KSAOWO. 

Box  No.  8. 

Box  No.  1. 

TiMB.       Rbadimo. 

Box  No.  3. 

TiMB.      Rbadino. 

Box  No.  8. 

Traz. 

BlADIMO. 

1 

TiMC.     '  Bbad'a. 

TiMB. 

Bbad'o, 

1 

A.    M. 

A.  M. 

1 

A.   M. 

A.  H. 

A.  In.. 

1 

A.  M. 

*L50 

6.97 

*1.54 

6.97 

*2.0(}    7.03 

*S.00'^      6.84 

"3.06 

6.84 

*3.12    6.90 

5.20 

9.55 

5.23 

9.50 

5.30    9.46 

5.20 

8.68 

5.23 

>      8.66 

1     5.30    8.63 

5.40 

9.76 

5.43 

9.72 

5.50    9.68 

5.40 

8.99 

5.43 

i     8.98 

5.50    8.92 

6.00 

9.88 

6.03 

9.83 

6.10 

9.83 

6.00 

'     9.25 

6.03 

1     9.22 

6.10    9.18 

6"  20 

9.06 

e.'J.J 

9.92 

6.30 

9.94 

6.20 

9.52 

6.23 

,     9.49 

6.30    9.43 

6.40 

9.95 

6.48 

9.90 

6  50.    9.95 

6.40 

9.70 

6.43 

9.67 

,     6.50    9.62 

7.00 

9.92 

7.03 

9.89 

7.10    9.93 

7.00 

9.80 

7.  as 

9.76 

1     7  10    9.78 

7.20 

9.90 

7.23 

9.89 

7.30    9.92 

7.20 

9.90 

7.23 

9.88 

7.30 

9.90 

7.40 

9.82 

7.43 

9.80 

7.50    9.80' 

7.40 

,    10.00'     7.4^ 

9.96 

,      7.50 

9.99 

8.00 

9.66 

8.03 

9.61 

8.10    9.62; 

8.00 

10.02\     8.0,i 

9.96 

;     8.10;    9.98 

8.20 

9.43 

8.23 

9.42 

8.30    9.45 

8.20 

9.9l|     7.23 

9.85 

8.30 

9.89 

8.40 

9.20 

8.43 

9.20 

8.50J    9.24 

8.40 

9.80      8.43 

9.75 

8.50 

9.79 

9.00 

9.a5 

9.03 

9.03 

9.10    9.06 

9.00 

9.66      9.0« 

9.64 

9.10    9.68 

9.20 

8  88 

9.23 

8.88 

9.30 

8.90, 

9.20 

9.55 

9.23 

9.54 

9.30 

9.55 

9.40 

8  82 

9.43 

8  79 

9.50 

8.80 

9.40 

9.35 

9.43 

9.31 

9.50 

9.31 

10.00 

8.73 

10.03 

8.69 

10.10'   8.72 

,   10.00 

9.13 

10.03 

9.13 

10.10 

9.17 

10.20 

8.62 

10.23 

8.59 

10.30    8.57 

1   10.20 

9.04 

10.23 

9.02 

10.30 

9.01 

10.40 

8.48 

10.43 

8.47 

10.50;   8.46 

'   10.40 

8.91 

10.43 

8.84 

10.50 

8.87 

11.00 

8.36 

11.03 

8.35 

11.10 

8.86 

11.00 

8.84    11.03 

'     8.81 

11.10 

8.82 

11.20 

8.17 

1   11.23 

8.19 

11.30 

8.20 

11.20 

8.75 

11.28 

8  70 

11.30 

8.71 

11.40 

8.16 

11.43 

8.14 

11.50;   8.11 

11.40 

8.6,5 

11.43 

8.62 

11.50    8.64 

P.M. 

p.  M. 

p.  M. 

1 

p.  M. 

P.  M. 

p.  M. 

12.00 

7.94 

12.03 

7.91 

12.10 

7.89 

12.00 

8.50    12.03 

8.47 

12.10 

8.48 

12.20 

7.70 

12.23 

7.72 

12.30 

7.75 

12.20 

8.35 

12.23 

8.34 

12.30 

8.37 

12.40 

7.47 

12.43 

7.47 

12.50 

7.48 

12.40 

8.21 

12.43 

8.21 

12.50 

8.23 

1.00 

7.19 

1,03 

7.20 

1.10    7.231 

;     1.00 

7.98 

1.03 

7.98 

1.10 

7.99 

1.20 

6.95 

1.23 

6.99 

1.30 

7.01 

1.20 

7.72      1.23 

7.73 

1.30,   7.74 

1.40 

6.81, 

1.43 

6.82: 

1.50 

6.83 

1.40 

7.4l!     1.43 

7.43 

1.50    7.46 

J.(X) 

6'.  77 

2. OS 

6.72 

2.10    6.75 

2.00 

7.20      2.03 

7.21| 

2.10 

7.25 

2.20 

6.78 

2.23 

6.74 

2.30    6.77 

2.20 

7.14 

2.23 

7.15 

2.80    7.15 

2.40 

6.84 

2.43 

6.81 

2.50    6.83 

2.40 

6.96 

2.43 

6.94 

2.50    6.97 

3.00 

6.94 

8.03 

6.90 

3.10    6.92 

3.00, 

6.88 

8.03 

6.a5 

3.10    6.87 

3.20 

7.10 

3.23 

7.09; 

3.30'   7.13 

S.2o\ 

6.78 

O  .r,0 

6*.  76 

3.30 

6.77 

3.40 

7.27 

3.43 

7.24 

3.50    7.27 

3.40' 

6.78'     3.43 

6.78 

3.50    6.81 

4  00 

7.56 

4.03 

7.56' 

4.10!    7.57 

4.00 

6.83,     4.03 

6.80 

4.10    6.86 

4.20 

7.86 

4.23 

7.80 

4.30    7.81 

:     4.20 

6.93;     4.23 

6.90 

4.30    6,95 

4.40 

8.16' 

4.43 

8.14. 

4.50    8.13, 

4.40 

7.15;     4.43 

7.13 

4.50 

7.16 

5.00 

8.43, 

5.03 

8.39 

5.10.   8.35 

5.00 

7.37;     5.03 

7.36| 

5.10 

7.37 

5.20 

8.72 

5.23 

8.67 

5.30 

8.62 

5.20 

7.69      5.23 

7.67 

5.30    7.67 

5.40 

8.95 

5.43 

8.94 

5.50 

8.87 

5.40 

7.97 

5.43 

7.93 

5.50    7.91 

6.00 

9.12 

6.03 

9.11 

6.10 

9.07 

6.00 

8.19 

6.03 

8.18 

6.10    8.17 

6.20 

9.29! 

6.23 

9.25 

6.30 

9.23 

6.20 

8.53 

6.23 

8.51 

6.30    8.48 

6.40 

9.37' 

6.43 

9.32 

6.501   9.31 

6.40 

8.85 

6.43 

8.85 

6.50    8.80 

*8.11 

9.4-51 

*8.17 

9.4,3' 

*8.25    9.39' 

*8.55 

10.17 

*9.02 

10.15, 

*9.10  10.11 

. 

— 

_   ^ _  

. 

— 



_  _ 

— 

- 

Sunday,  September  22,  A.  M.* 


Sunday,  September  *i,  P.  M.* 


4.fJ(J 
10.02 


4.20     6.43,    4.25 

11.08\    10.68:    11.12 


6.44      4^30  6.48 
10.65     11.20 10.65 
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HARHOR   commissioners'   REPORT. 


Tide  Observations  near  India  Point.  Providence.— Chntinu^d. 


Monday,  Sfpfet/iber  -, 

\i. 

1 

Tuesday,  Sejyt^nber  HU. 

BoxN 

o.  1. 

Box  N 

o.  2. 

Box  > 

io.  3. 

Box  No.  1. 

Box  No.  2. 

Box  No.  .3. 

Ti'm-  • 

Ibauihu. 

TiMB. 

KXAIt'U. 

TiMB. 

A.  M. 

1 

Rkad'o. 

TlMK.          1 

ItBAOIIIM 

TiMB.         1 

RXAUIilO. 

TiMB.         RkAI>'«i. 

A.   M. 

1 

A.  M. 

A.  M. 

A.  M. 

p 

«v*    «v«« 

*5.or/ 

0  ,50 

*5.1() 

(i.:»i 

*•;.  w 

(LoJ 

5.20 

6. 55 

5.28 

6.54 

5.30 

6.60 

5  20. 

5.28  . 

5.30    6.21 

5.40 

6.80, 

5.43 

6.80 

5.50 

6.88 

0.40 

*  (i.(U 

d.4'i 

(I. ft* 

o.Jo^  6.04 

6.00' 

7.21 

6.08 

7.17 

6.10    7.17 

0.00 

6.06, 

a. (hi 

0.0  J 

6.10    6.06 

6.20, 

7.68 

6.28, 

7.57 

6.30 

7.52 

6.20 

6.19' 

6.23J 

6.18 

6.30,  6.22 

6.40 

8.10 

6.43 
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Tide  Ob«ervation8  nbar  India  Point,  Providence. — Con  tiny  ed. 


^  -^ 

Mon 

lo.  1. 

_     _  1 

\day,  September  .1 
Box  No.  2. 

0. 
Box  IS 

TfM>.      1 

1 

0.  8.    1 , 

1 1 

Bbad'o.' 

1 

Box  No.  1. 

TiMB.      Rbad'o. 

Tuesday,  October  1. 
Box  No.  8.          Box  ] 

1            '  ' 

TtMB.      Rbap'o.'     Timb. 

" 

Box^ 

•^0.  8. 

Tivc. 

TlMB. 

R>AOtN«>. 

Rbaoiso. 

A.  M. 

A.  M. 

A.  M. 

A.   M. 

A.  M. 

As    Ml* 

*0.03 

a. off 

*J.4^ 

11. sr, 

*S.5J 

11.82 

*4.ff()  11.75 

•^.4^ 

11.40 

*44!^ 

11.37 

♦^..w 

11.  :7 

5.40 

9.76 

5.43 

9.821 

5.50  10.08 

5.40  10.38 

5.43  10.42 

5.50 

10.57 

6.00 

9.62 

6.03 

9.66 

6.10 

9.78 

6.00 

10.09 

6.03  10.12 

6.10 

10.27 

0.20 

9.51 

6.23 

9.53 

6  30 

9.62 

6.20 

9.80 

6.23 

9.84 

6.30 

9.95 

6.40 

9.41 

6.43 

9.42 

6.50 

9  4(( 

6.40 

9.56 

6.43 

9.62 

6.50 

9.73 

7.00 

9.33: 

7.03 

9.35 

7.10 

9.81 

7.00 

9.39 

7.03 

9.43 

7.10 

9.57 

7.20 

9.08 

7.23 

9.10 

7.30 

9.16 

7.20 

9.23 

7.23 

9.24 

7.30 

9.30 

7.40 

8.84 

7.48 

8.83 

7.50 

8.85 

7.40 

9.11 

7.4i^ 

9.10 

7.50 

9.14 

8.00 

8.46 

8.03 

8.52 

8.10 

8.58 

8.00 

9.06 

8.03 

9.01 

8.10 

9.01 

8.20 

8.14 

8.23 

8.19 

8.30 

8.26 

8.20 

8.74 

8.23 

8.73 

8.30 

8.74 

8.40 

7.58 

8.48 

7.66 

8.50 

7.77 

8.40 

8.55 

8  44i 

8  54 

8.50 

8.53 

9.00 

7.13 

9.03 

7.23 

9.10 

7.36 

9.00 

8.09 

9.m 

8.12 

9.10 

8.16 

9.20 

6.66 

9.23 

6.77 

9.80 

6.88 

9.20 

7.80 

9.23 

7.87 

9.30 

7.92 

9.40 

6.16 

9.48 

6.27 

9.60 

6.35 

9.40 

7.50 

9.43 

7.50 

9.50 

7.53 

10  00 

5.55 

10.03 

5.78 

10.10 

6.88 

10.00 

7.13 

10.03 

7.18 

10.10 

7.20 

10.20 

5.36 

10.23 

5.41 

10.30 

5.50 

10.20 

6.78 

10.23 

6.80 

10.30 

6.81 

lo.4fj 

/JM 

10.43 

5,30 

10.50 

5.85 

10.40 

6.35 

10.43 

6.41 

10.50 

6.47 

JLOf) 

.5.5*7 

11.03 

5.J5 

11.10 

5.24 

11.00 

6.14 

11.03 

6.19 

11.10 

6.18 

11.20 

5.34 

11.28 

6.81 

11.30 

5.31 

11.20 

5.91 

11.23 

5.94 

11.30 

6.94 

11.40 

5.56 

11.48 

5.55 

11.50 

5.56 

11.40 

5.84 

11.43 

6.84 

11.50 

5.81 

P.  M. 

p.  M. 

p.  M. 

p.  M. 

• 

p.  M. 

p.  M. 

12.00 

5.92 

12.03 

5.94 

12.10 

5.89 

12.00 

5.70 

12.03 

5.G9 

12. 10 

5.70 

12.20 

6.87 

12.28 

6.84 

12.30 

6.28 

12.20 

5.75 

12.23 

5.76 

12.30 

5.78 

12.40 

6.89 

12.48 

6.84 

12.50 

6.71 

12.40 

5.93 

12.43 

5.92 

12.50 

5.92 

1.00 

7.25 

1.03 

7.24 

1.10 

7.05 

1.00 

6. 15 

1.03 

6.14 

1.10 

6.12 

1.20 

7.79 

1.23 

7.70 

1.30 

7.63 

1.20 

6.55 

1.23 

6.53 

1.80 

6.50 

1.40 

8.50 

1.48 

8.35 

1.50 

8.09 

1.40 

6.98 

1.43 

6.94 

1.50 

6.88 

2.00 

9.00 

2.03 

8.a5 

2.10 

8.56 

2.00 

7.42 

2.03 

7.36 

2.10 

7.27 

2.20 

9.50 

2  23 

9.35 

2.30 

9.08 

2.20 

7.87 

2.23 

7.81 

2.30 

7.72 

2.40 

10.00 

2.48 

9.a5 

2.50 

9.48 

2.40 

8.33 

2.43 

8.27 

2.60 

8.15 

3.00 

10.40 

3.08 

10.28 

3.10 

9.92 

3.00 

8.65 

3.03 

8.59 

8.10 

8.42 

3.20 

10.69 

3.28 

10.59 

8.30 

10.25 

3.20 

9.11 

3.23 

9.04 

3.30 

8.90 

3.40 

Il.a5 

8.43 

10.96 

8.50 

10.68 

3.40 

9.57 

3.43 

9.50 

3.50 

9.33 

4JX^ 

11.24 

4.0s 

11. 11 

4.10 

10.88 

4.00 

9.90 

4.03 

9.83 

4.10 

9.66 

4.20 

11.09 

4.23 

11.01 

4.  SO 

10.9a 

4.20  10.29 

4.23,10.19 

4.30 

9.96 

4.40 

10.77 

4.48 

10.76 

4.50 

10.70i 

4.40  10.43 

4.43 

10.35 

4.50 

10.18 

o.OO 

10.51 

5.03 

10.50 

5.10 

10.50J 

5.00  10.4ii 

5.03 

10.4,i 

6.10 

10.31 

5.20 

10.22 

5.23 

10.20 

5.30 

10.25 

5.20110.39 

5.23110.34 

5.30 

10.35 

5.40 

9.92 

5.48 

9.94 

5.50 

10.05 

6.40 

10.25 

5.48  10.20 

5.50 

10.23 

6.00 

9.78 

6.03 

9.78 

6.10 

9.87; 

6.00 

10.05 

6.031 10.02 

6.10 

10.08 

6.20 

9.77 

6.23 

9.77 

.     6.80 

1 

6.20 

6.23 

6.30 

*21.o0 

.     ^.04 

*  11.50 

6.05 

1 

1 

1 

__ 

_ 

Error  of  float  0.01  Knbtractivc. 
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Tide  Observations  near  India  Point,  Providence. — Continued. 


Wtdne*day.  Octcber  2. 


Box  No.  1. 


Box  No.  2. 


Box  No.  3. 


Thuntday.  Orfol>er  S. 
Box  No.  1.  Box  No.  2.  Box  No.  8. 


TlMK. 

Braoino. 

Tims.     ' 

Bbadixi 

1 

Tufs. 

,  BsADixe. 

TiMR. 

BsADUin. 

TtMB. 

R>ADI!«a. 

A.    M. 

A.   M. 

'  A.  SC. 

A.    M. 

A.  M. 

*cy.J^ 

6., if) 

*0.39 

0.J7 

*o.4o 

i     0.4f/  *i.,io 

0.70 

*y../.'7 

0.71 

*5.oO 

lO.SO^ 

*,5./i.'i\ 

10.75 

*0.OJ 

10. 7 J    5.20 
5.40 

10.09 
10.18 

5.23 
5.43 

10.01 
10.151 

\ 

6  00 

10.23 

6.03 

10.21 1 

6.20 

10.41 

6.23! 

10.40 

6.30 

10.39 

6.20 

10.27 

O.^J 

10.  J8 

6.40 

10.08 

6.43 

10.11 

6.50 

10.20    0.40 

io..m 

O.4J 

10.  ^S 

7.00 

9.851 

7.03 

9.89 

7.10 

9.97i    7.00 

10.27 

7.03 

10.26 

7.20 

9.58 

7.23 

9.61 

7.30 

9.69     7.20 

7.23 

7.40 

9.33 

7.4S 

9.37 

7.50 

9.44,  7.40 

7.43 

8.00 

9.19 

8.03 

9.21 

8.10 

9.25    8.00 

8.03 

8.20 

9.02 

8.23 

9.02 

8.30 

9.03    8.20 

8.23 

..•••• 

8.40 

8.a5 

8.43 

8.84 

8.50 

8.80    8.40 

8.4;] 

9.00 

8.75 

9.03 

8.75 

9.10 

8.76    9.00 

9!  35 

9.03 

" "  9.29 

9.20 

8.72 

9.23 

8.71 

9.30 

8.70  1  9.20 

9.32 

9.23 

9.26 

9.40 

8.67 

9.43 

8.62 

9.50 

8.61  J  9.40 

9.21 

9.43 

9.21 

10.00 

8.54 

10.03 

8.49 

10.10 

8.49  10.00 

9.20 

10.03 

9.17 

10.20 

8.18 

10.23 

8.20 

10.30 

8  19  10.20 

9.10 

10.23 

9.08 

10.40 

7.92 

10.43' 

7.96 

10.50 

7.97  110.40 

9.00 

10.43 

8.98 

11.00 

7.64 

11.031 

7.69 

11.10 

7.71  11.00 

8.84 

11.03 

8.81 

11.20 

7.26 

11.23 

7.32 

11.30 

7.37  11.20 

8.64 

11.23 

8.65 

11-40 

6.95 

11.43 

6.99 

11.50 

7.02  11.40 

8.39 

11.43 

8.89 

p.    M. 

p.  M. 

p.  M. 

p.    M. 

p.  M. 

12.00 

6.60 

12.03, 

6.68 

12.10 

6.70  12.00 

8.05 

12.03 

8.07 

12.20 

6.;j5 

12.23 

6.40 

12.30 

6.42  12  20 

7.60 

12.2:^ 

7.65 

12.40 

6.21i 

12.4;3 

6.22 

12.50 

6.24  12.40 

7.11 

12.43 

7.22, 

1.00 

6.06 

1.03 

6.04 

1.10 

6.04     1.00 

6.83 

1.03 

6.92i 

J.;,'0 

0.0.', 

l.J.i 

0.0  J 

1.30 

6.06     1.20 

6.54 

1.23 

6.60' 

1.40 

6.14 

i.4;i 

6.10 

1.50 

6.10     1.40 

6.38 

1.43 

6.40 

2.00 

6.34 

2.03 

6.33 

2.10 

6.35    J.O(f 

0.  J.l 

J.O.i 

O.J^^ 

2.20 

6.69 

2.23 

6.6(; 

2.30 

6.63     2.20 

6.26 

J.  i,i 

o.:i4 

2.40 

7.12 

2.43 

7.07 

2.50 

7.00    2.40 

6.40 

2.43 

6.881 

3.00 

3.03 

7.50 

3.10 

7.39     3.00 

6.65 

3.03 

6.63 

3.20 

8.00 

3.23 

7.92 

3.30 

7.80    3.20 

7.00 

8.23 

6.98 

3.40 

8.36| 

3.4;^ 

8.35 

3.50 

8.20  ,  3  40 

7.35 

8.43 

7.32 

4.00 

8.73 

4.03 

8.81 

4.10 

8.57  '  4.00 

7.77 

4.03 

7.73 

4.20 

9.19, 

4.23i 

9.12 

4.30 

8.94     4.20 

8.15 

4.28 

8.09 

4.40 

9.51  i 

4.43 

9.42 

4.50 

9.26  i  4.40 

8.47 

4.43 

8.44 

5.00 

9.83 

5.03 

9.78 

5.10 

9.58    5.00 

8.80 

5.08 

8.74' 

5.20 

10.02 

5.231 

9.96 

5.30 

9.80     5.20 

9.06 

5.28 

9.02 

O./fO 

10. 11 

5.43 

10.  (K5 

5.50 

9.97  1  5.40 

9.31 

5.43 

9.28 

6.00 

10.09 

0.0 J 

10. OS 

6'.  10 

10. (}r,     6.00 

9.50 

6.08 

9.45 

6.20 

10.03 

6.23 

10.01 

6.30 

10.02     6.20 

9.63 

6.28 

9.59 

*7.H> 

U.81 

"^7.10 

0.15 

TiMB.  RbahV.. 


A.  M. 

^1.40  0.75 
5.80  9.91 
5.50  10.10 
(5.10  10.21 
O..f0  10..  fo 

6.50  10.28 
7.10,10.25 

7.30 

7.50 

8.10 

8.30 

8.50; 

9.10  9.28 
9.30  9.25 
9.50  9.20 
10.10  9.15 
IO.3O1  9.09 
10.50  8.99 
11.10  8.8:? 
11.30  8.64 
11.50   8.:W 

p.  M. 

12.10  8. OH 

12.30  7.69 

12.50  7.80 

1.10  6  97 

1.80  6.68 

1.50  6.42 

^.10  0.J4 

2.80  6.27 
2.50  6.89 
8.10  6.68 
3.80'  6.95 
3,50  7.27 
4.10,  7.68 
4.80  7.97 
4.50  8.81 
5.IO1  8.62 
8.92 


5.30 
5.50 
6.10 
6.80 
Jl 


*7 


9  19 
9.87 
9 .  56 
U.7'i 


Error  of  flont  0.04  siibtrtictivi'. 
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Tide  Observations  nbar  India  Point,  Providence.— CV/w^/wm^?. 


" 

_^_ 

— 

_ 

— 

?o.  1. 

Friday,  October  U. 

Box  No.  2.      ;    Box  N 

TiMB.         BlADIItn.l       TiMB. 

1 

1 

0.8. 

Sfii 

Uirday,  October  f 
Box  No.  2. 

TtMB        Rbadino. 

Box  N 

TiMK. 

Box  J 

Box  T 

<o.  1. 

Sbadimo. 

0.3. 

TlMI. 

Rbad'o. 

TtHB. 

Rkap'r. 

A.    M. 

A.  M. 

A.  M*. 

A.   .M. 

A.   M. 

A.   M. 

*J..!'> 

6".  07 

*,t30 

(;.6.i 

♦;?../J 

6'.0V7 

*3..iU 

7.14 

""'iM 

7.14 

*,i.50 

7.7.V 

5.40  . 

5.4:^ 

5.50 

9.27 

5.40 

5.48 

5.50 

8.4^ 

B.OO 

aeo 

6.03 

'  \iM 

6.10 

9.55 

6.00 

"s.ih 

6.03 

"8.76 

6.10 

8.68 

6.20 

9.89 

6.23 

9.90 

6.30 

9.78 

6.20 

9.02 

6.28 

9.02 

6.30 

8.97 

6.40 

10.10 

6.48 

10.05 

6.50 

9.99 

6.40 

9.31 

6.48 

9.29 

6.50 

9.20 

7.00 

10.20 

7.08 

10.18 

7.10  10.12 

7.00 

9.48 

7.08 

9.45 

7.10 

9.40 

l.,V 

10. .JO 

7.  .'S 

10.  IS 

7.30  10.17 

7.20 

9.64 

7.28 

9.60 

7.30 

9.62 

7.40 

10.19 

7.43 

10.15 

7.50 

10.  VJ 

7.40 

9.85 

7.48 

9.80 

7.50 

9.80 

8.00 

10.13 

8.03 

10.11 

8.10  10.15. 

8.00 

10.00 

8.03 

9.94 

8.10 

9.98 

«.20 

10.05 

8.23 

10.05 

8.30 

10.07 

8.20 

10.11 

8.23 

10.10 

8.30  10.08 

b.40 

10.00 

8.43 

9.99 

8.50 

9.98i 

S.AO 

10., /s 

8.4'i 

10:M 

8.50  10.21 

9.00 

9.77 

9.03 

9.75 

9.10 

9.75 

9.(K) 

10.27 

O.o.i 

lO.M 

0.  to 

10..'..' 

9.20 

9.58 

9.23 

9.57 

9.30 

9.5H 

9.20 

10.24 

9.28 

10.21 

0.30 

10.  J.' 

9.40 

9.85 

9.43 

9.37 

9.50 

9.39 

9.40 

10.20 

9.48 

10.18 

9.50  10.17 

10.00, 

9.13 

10.08 

9.10 

10.10 

9.19 

10.00 

10.05 

10.08 

10.05 

10.10 

10.07 

10.20; 

9.13 

10.23 

9.10 

10.30 

9.12 

10.20 

10.00 

10.23 

10.02 

10.80  10.04 

10.40^ 

9.12 

10.48 

9.10 

10.50 

9.11 

10.40 

9.90 

10.48 

9.92 

10.50 

9.90 

11.00 

9. 15 

11.03 

9.11 

11.10 

9.11 

11.00 

9.71 

11.08 

9.72 

11.10 

9.78 

11.20' 

9.10 

11.23 

9.10 

11.30 

9.10 

11.20 

9.59 

11.23 

9.59 

11.80 

9.62 

11.40 

9.10 

11.43 

9.11 

11.50, 

9.14 

11.40 

9.40 

11.43 

9.40 

11.50 

9.40 

v.  M. 

p.  M. 

P.  M.  1 

P.  M. 

p.  M. 

P.  M. 

12.0(J 

9.00 

12.03 

8.97 

12.10' 

8.96 

12.00 

9.30 

12.08 

9.30 

12.10 

9.32 

12.20 

8.75 

12.23 

8.76 

12.801 

8.80 

12.20 

9.22 

12.23 

9.20 

12.80' 

9.18 

12.40 

8.55 

12.43 

8.60 

12.50' 

8.61 

12.40 

9.09 

12.43 

9.07 

12.50 

9.06 

1.00 

8.20 

1.03 

8.23 

1.10; 

8.27 

1.00 

8.82 

1.03 

8.83 

1.10 

8.82 

1.20 

7.86 

1.23 

7.91 

1.30 

7.97 

1.20 

8.45 

1.23 

8.48 

1.30 

8.53 

1.40 

7.47 

1.43 

7.51 

1.50 

7.55 

1.40 

8.26 

1.43 

8.29 

1.50 

8.30 

2.  (JO 

7.08 

2.03 

7.16 

2.10 

7.20  1 

2.00 

7.87 

2.03 

7.90 

2.10 

7.90 

2.20 

6.87 

2.28 

6.95 

2.30 

6.96 

2.20 

7.55 

2.23 

7.62 

2.80 

7.65 

2.40; 

6.70 

2.43 

6.71 

2.50 

6.71 

2.40 

7.20 

2.43 

7.27 

2.50 

7.29 

3.00 

6.55 

3.08 

6.64 

3.10 

6.56: 

3.00 

6.89 

3.08 

6.95 

3.10 

6.98 

•i.jn 

Ci.46 

S.Ji.i 

6.4,5 

3. SO 

i).itr 

3.20 

6.65 

3.23 

6.70 

3.30 

6.70 

:140 

6.55 

3.43 

6.54 

3.50 

6.58 

S.Ifi 

6.54 

3.43 

6.58 

3.50 

6.58 

4.00 

6.72 

4.03 

6.73 

4.10 

6.71 

4.00 

6.56 

4.o.i 

4-10 

6. 5  J 

4.20 

7.01 

4.23 

6.98 

.     4.80 

7.00 

4.20 

6.58 

4.23 

1     6.58 

4.80 

6.64 

4.40 

7.32 

4.43 

7.80 

4.50 

7.28 

4.40 

6.75 

4.48 

i     6.78 

4.50 

6.75 

0.00 

7.66 

5.03 

7.64 

5.10 

7.61 

5.00 

6.92 

5.08 

6.95 

5.10 

6.97 

5.20 

8.00 

5.23 

7.96 

5.30 

7.92 

5.20 

7.19 

5.28 

7.16 

5.80 

7.18 

0.40 

8.82 

5.43 

8.28 

5.50 

8.20 

5.40 

7.35 

5.48 

7.85 

5.50 

7.40 

•5.00 

8.66 

6.03 

8.51 

6.10 

8.46 

6.00 

7.67 

6.03 

7.65 

6.10 

7.65 

0.20 

8.82 

!     6.23i 

8.78 

6.30 

8.74 

6.20 

6.28 

1 
•   •       ■   •   ■ 

6.30 

*S.JO 

10. OU 

1   *8.2'7 

10.05 

*<^.J.5 

W.O^ 

*io.ie 

0.6'7 

'^lO.J.i 

9.S1 

'*10.JS 

!J.  77 

5(j 


.y 


IIAKBOR  COMMISSION EHS     KEPORT. 


Tide  Observations  near  India  Point,  Providence. — Continued. 


Sunday,  October  6,  A. 
^o.  1.      1      Box  No.  3. 

M.*                 1 
Box  No.  8. 

Sunday,  October  6*,  P.  M.* 

Box  2 

Box  No  1. 

Box  No.  2.      1     Box  No.  3. 

TiMB. 

BKAD»a. 

1 

TiMR. 

1 

Rbading. 

TlHB. 

BsAo'o. 

1 

TlM>. 

Rbadikg. 

TiMB.        RbaDIMO.  1       TiMB. 

Rbad'o. 

4.^> 

6.55 

4.4^' 

6.55 

i          AM 

1 

6.50, 

5.20 

6.56 

5.25      5.57      5.30 

6.H1 

11.  J8 

10.28 

1    11.23 

10. u 

11.2810.20^ 

11.05\    10.35\    1L10\    10.32    11.15 

10.  JO 

Monday,  < 

October! 

. 

1 
a.  m. 

A.*    311  ■ 

1 
A.  M.    ! 

*5.30' 

6.56 

*5.35 

6.58 

^5.J(0\ 

6.60 

6.00, 

6.70 

6.03 

6.67 

6.10 

6.70 

6.20' 

6.94 

6.23 

6.93 

6.30 

6.95 

6.40, 

7.21 

6.43 

7.18 

6.50 

7.16 

7  00' 

7.45 

7.03 

7.45 

7.10 

7.46 

7.20, 

7.90 

7.23 

7.86 

7.30| 

7.82 

7.40' 

8.25 

7.43 

8.22 

7.50 

8.10 

8.00, 

8.60 

8.03 

8.58 

8.10 

8.45 

8.20 

8.92 

8.23 

8.92 

8.30, 

8.80 

8.40| 

9.27 

8.43 

9.24 

8.50 

9.10 

9.00 

9.57 

9.03 

9.54 

9.10, 

9  42 

9.20i 

9.89 

9.23 

9.83 

9.30 

9.70 

9.40, 

10.04 

9.43 

10.02 

9.50, 

9.93 

10.00' 

10.28 

10.03 

10.25 

10.10  10.17 

10.20' 

10.48 

10.23 

10.45 

10.30  10.87 

10.40 

10.54 

10.43 

10.61 

10.50  10.47 

11.00 

10.62 

11,03 

10.60 

11.1& 

10.60 

11.20 

10.61 

11.23 

10.58 

11.30  10.56 

11.40 

10.43 

11.43 

10.40 

11.50  10.43 

APPEXOIX    E. 


57 


THE  FOLLOWING  OBSERVATIONS  WERE  RECORDED  BY  GEN.  G.  K. 
WARREN.  U   S.  ENGINEERS,  IN  HIS  REPORT  OP  1874. 

Rseord  of  Tide-gauge  kept  at  HiU'a  Wharf,  Pnmdtnce,  by  the  City  Water  Works, 

from  May  22  to  Decemb^  28,  187S 

[The  obflcrvatlone  were  taken  with  a  eelf-reglsiering  tide-gauge  famished  by  the  United  States 

Coast  Sarvey.] 


Datb. 


O  O 

it 


% 


i 


IS 


2« 


ll 


May  22  to  81,  1878. i 

Jime  1  to  80, 1878 

July  1  to«l,1878 I 

Angast  I  to  81, 1878 

September  1  to  80,  1878 

October  1  to  81,1878 

NoTember  1  to  80, 1878 i 

December  1  to  28, 1878 


418         8,815.96 


414 


1,441.88 


1441 .88  -r  414  '-  8.481,  mean  low  water. 

8815.96  -r  418  —  8.029,  mean  high  water. 

8.029  —  8.481  -  4.548,  mean  rise  and  fall  of  tide. 


N<yTM. 


1''  1 

189.51 

18 

57.86 

66    ! 

451.58 

56 

200.46 

60 

486.28 

60 

216.95 

56 

442.51 

56 

191.96 

Two  days  lost. 

58 

4ff7.20 

58 

197.97 

60    1 

497.96 

60 

215.88 

58    1 

455.28 

C6 

192.60 

48 

876.74 

49 

167.76 

Fonr  days  lost 

Ref/ord  of  Tide-gauge  kept  at  Bifihop''H  Point,  Pnwtueket  River,  Rhode  Idand^  in 

October  and  Norefnber,  1872. 


— — —       — 

High  water. 

1 
Low  water. 

1 

—              -       - 

Date. 

DATS. 

High  water. 

Low  water. 

October  18 

7.6 
7.6 
6.9 
7.7 
7.7 
7.7 
7.0 
7.0 
6.5 
6.9 
5.6 
5.6 
5.7 
5.8 
5.9 

1.1 
1.4 
1.6 

1.8  ' 
1.6 

1.6    ; 

1.6        1 
1.6        1 
2.0        , 
2.1 
2.2 
1.6 

1.9  ' 
1.7 
1.6        1 

October     28 

29 

80 

8. 

November  1 

2 

6.8 
6.8 
6.8 
7.7 
7.9 
7.0 
7.8 
7.5 
7.2 
7.7 
7.2 
6.6 
6.0 
6.7 

2.0 

14 

15 

2.0 
2.2 

16 

1.9 

17 

2.0 

18 

1.8 

19 

8 

1.8 

20 

4 

1.8 

21 

5 

1.7 

22 

6 

1.7 

28           

1                      7 

2.7 

24             

8 

1.8 

25 

26 

9 

10 

1.8 
2.0 

27 

Whole  nnmber  of  days  observations  were  made,  29.  Mean  high  water,  6.85  on  gauge ;  mean 
low  water,  1.81  on  gauge ;  mean  rise  and  fall,  5.04  feet.  Lowest  tide  below  mean  low  water,  0.71 
feet ;  highest  tide  above  mean  high  water,  1.05  feet. 

2 
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HARBOR  commissioners'    REPORT. 


Record  of  Tide-gauge  kept  at  Butler  Hospital  Wharf,  Pawtucket  River,  Rhode 

Island,  in  April  and  May,  1873. 


Datb. 


April  3S. 
28. 
24. 
S6. 
S6. 
27. 
88. 
29. 
80. 
May     1. 

2. 

8. 

4. 

6. 


High  water. 


S.5 
5.7 
«.2 
6.7 
6.6 
6.6 
6.8 
6.6 
5.4 
4.2 
4.6 
4.8 
4.8 
4.1 


Low  water. 


1.0 

0.6 

0.8 

0.1 

0.0 

0.1 

0.06 

.4 

1 

.8 
.9 


Date. 


!  High  water. '  Low  water. 


0. 

0. 

0. 

0. 

1.0 

0.7 

0.6 


May 


6. 

7. 

8. 

9. 
10. 
11. 
12. 
IS. 
14. 
16. 
16. 
17. 
18. 
19. 


4.6 

0.9 

4.9 

1.1 

6.0 

0.8 

6.25 

0.8 

4.9 

1.1 

5.8 

0.6 

6.5 

0.8 

6.6 

1.1 

4.8 

0.8 

6.4 

0.9 

6.1 

0.85 

5.2 

1.0 

4.6 

1.8 

4.7 

0.7 

&^\o    10  /0»  3 


^ 


^//r/{  of  jfhaie  j§Bknd  »nd  ^rovidmce  ^ImtMionB. 


FOURTH  AN^'UAl  REPORT 


OF  THK 


Harbor  Commissioners, 


MADE  TO  Tire 


GEKERAL  ASSEMBLY 


AT  ITP 


JANUARY   SESSION,  1880 


PKOVIDENCE: 

E.     L.    FJtEEMAN   &   CO.,   PRINTERS  TO  THE  STATE. 

1880. 
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HARBOR   COMMISSIONERS     REPORT. 


Tide  Obskrvations  near  India  Point.  Providence. — Continued. 


- 

Monday,  Septeitibtr  2 

A. 

1 

— 

Tuenday,  September  :i 

i. 

Box  No.  1. 

Box  No.  2. 

Box  No.  3. 

Box  No.  1. 

Box  No.  2.      1 

Box  No.  S. 

Tiiir.      1 

Ibauino. 

Tims.      \ 

ilKAD'a. 

TlMK. 

1 

Rkad'o. 

TiMK.    1 1 

iKADINti 

TfMK.       1  1 

{■AUINO. 

Time.     ,Rkai>'4.. 

A.  M.   1 

A.  M. 

A.  M. 

i 

A.  M.  1 

A.  M. 

^Lm       *lm« 

*5.05 

0  00 

^5.10 

a. 51 

*J.  W 

li  .'5'i' 

' 

1 

5.201 

6.55 

5.23' 

6.54 

5.30 

6.60 

5  20. 

5.28,. 

5.30   6.21 

5.40 

6.80 

5.43 

6.80 

5.50 

6 .  88' 

0.40, 

'  6.02 

5.42' 

6.02' 

o.50t   6.04 

6.00 

7.21 

6.03 

7.17 

6.10 

7.17 

6.00 

6.06, 

6.02 

6.fK' 

6.10,  6.06 

f).20 

7.68 

6.23| 

7.57 

6.30 

7.52' 

6.20 

6.19' 

6.23 

6.18 

6.30   6.22 

0.40' 

8.10 

6.43 

8.02 

6.50 

7.93; 

6.40' 

6.51 

6.431 

6.48 

6.50    6.50 

7.00, 

8.45 

7.03! 

8.38 

7.10 

8.27' 

7.00 

6.84 

7.03 

6.80' 

7.10   6.81 

7.20, 

8.80 

7.23 

8.75 

7.80 

8  64 

7.20 

7.27 

7.28 

7.23 

7.30i  7.18 

7.40' 

9.16 

7.43' 

9.09 

7.50 

8.99 

7.40 

7.59 

7.43 

7.54' 

7.50    7.56 

H.OOi 

9.51 

8.03 

9.45 

8.10 

9.35 

8.00 

8.05 

8.08 

8.00i 

8.10'  7.91 

8.20 

9.88 

8.28| 

9.80 

8.80 

9.70 

8.20 

8.48 

8.23, 

8.40, 

8.30!  8  26 

8.401 

10.10 

8.43  10.05 

8.50 

9.92  , 

8.40' 

8.88 

8.48 

8.82 

8.50    8.64 

9.00 

10.38 

9.03110.34 

9.10 

10.23 

9.00 

9.80 

9.O81 

9.20 

9.10'  9.00 

9.201 

10.62 

9.28  10.56 

9.30 

10.48 

9.20 

9.58 

9.23 

9.50 

9.8O1  9.87 

9.40 

10.81 

9.43  10.76 

9.50 

10.71' 

9.40 

10.00 

9.431 

9.941 

9.50    9.74 

10.00 

11.01 

10.03:10.97 

10.10 

10.90 

10.00 

10.32' 

10.03 

10.22 

10.10  10.10 

10.20 

JJ.07 

10.2;lllJU 

10.30 

10.97  ' 

10.20' 

10.67 

10.23 

10.58' 

10.80,10  40 

10.40 

11.00 

10.4310.97, 

10. oO 

10.  m, 

10.40 

10.94 

10.43 

10.87, 

10. 50' 10. 66 

ii.oo; 

10.95 

11.03,10.98' 

11.10 

10.93! 

11.00 

11.141 

11.08 

11.10 

11.10,10.95 

11.20i 

10.74 

11.23  10.71 

11.30 

10.75 

11.20' 

11.42' 

11.23 

11.36i 

11.3011.22 

11.40| 

10.48 

11.4310.45 

11.50 

10.52: 

ll.M) 

n.47' 

11.42\ 

JI.42 

11.50  11.20 

p.  M. 

p.  M.  ] 

p.  M. 

1 

p.  M. 

\ 

p.  M. 

p.  M.   1 

12.00 

10.12 

12.03  10.18 

12.10 

10.26 

12.00, 

11.28 

12.03 

11.151 

12.1011.12 

12.20 

9.96 

12.23 

9.99, 

12.80 

10.05| 

12.20 

10.86' 

12.28 

10.84 

12.30110.88 

12.40i 

9.81 

12.43 

9.84' 

12.50 

9.89  ' 

12.40 

10.52 

12.481 

10.52 

12.5010.62 

1.00, 

9.70 

1.08 

9.68| 

1.10 

9.71 

l.OOi 

10.31 

1.08 

10.31 

1.1010.41 

1.20' 

9.49 

1.28' 

9.49 

1.30 

9.49 

1.20 

10.10 

1.28 

10.09 

1.30,10.13 

1.40, 

9.29 

1.48i 

9.261 

1.50 

'  9.29 

1.40 

9.81 

1.48| 

9.77, 

1.50'  9.85 

2.00 

9.07 

2.08 

9.05 

2.10 

9.0.5; 

2.00 

9.59; 

2.03; 

9.57 

2.10   9.64 

2.201 

8.85 

2.28i 

8.80' 

2.80 

8.80 

2.20! 

9.29 

2.23' 

9.291 

2  30   9.37 

2.40 

8.47 

2.43 

8.47 

2 .50 

i  8.49 

2.4o: 

9.05' 

2.43, 

9.05 

2.50!  9.10 

3.00 

8.17 

3.03! 

8.17 

8.10 

8.20 

3.00' 

8.75, 

3.03' 

8.76 

3.10,  8.76 

8.20 

7.82 

8.28| 

7.821 

3.30 

7.86 

3.20, 

8.32! 

3.23| 

8.83, 

3.8O;  8.86 

8.40 

7.46 

3.48 

7.49 

8.50 

7.50: 

8.40 

7.95 

3.43 

7.99' 

3.5O1  8.05 

4.00 

7.08 

4.03 

7.15' 

4.10 

7.171 

4.00 

7.41 

4.031 

7.43 

4.10    7.62 

4.20 

6.65 

4.23 

6.59 

4.30 

6.72 

4.20 

6.88i 

4.28 

6.92 

4.30  7.10 

4.40 

6.38 

4.4:^ 

6.89' 

4.50 

6.44 

4.40 

6.50 

4.48 

6.58, 

4.50   6.75 

5.00 

6.18 

5.08 

6.20 

5.10 

6.21 

5.00 

6.15 

5.08 

6.25 

5.10    6.25 

5.20 

6.14 

5  28 

6.11 

5.80 

6.12 

5.20, 

5.75 

5.23 

5.80 

5.80   5.87 

0.40 

f>.  hi 

5..'^i 

6.10 

0. 50 

O.Il 

5.40 

5.531 

5.43 

5.54 

5.50    5.58 

0.00 

6.19 

6.08 

6.19 

6.10 

6  26 

6.00 

5.50 

6.08 

5.49 

6.10   5.47 

().20 

6.45 

6.28, 

6.48 

6.80 

6.54, 

6.25 

o.48\ 

6.28 

5.48 

6.40   5.47 

6.40  . 

6.48 

1 

6.50 

'1 

' 

I 

1 

*11.,U 

'10.94 

*l1.,i8W.U4 

*11.V> 

10.891 

\ 

1 

p 

APPKNM)IX    E. 
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TiDB  Observations  near  India  Point,  Providence.— CV>/2 /»«?//'//. 

Wtidnegday,  Septttnber  2o.  Thuritflai/,  Sfptemfier  J'l. 

Box  No.  1.  Box  No.  2.  Box  No.  8.  Box  No.  1.  Box  No.  2.  Box  No.  8. 


Tims.     RiADim;.      Tim*.       Kkading.;     Timb       Rsad'o.       Time.       Rbadi^o.      Timr.       RiAnrwo.      TiMii.      Rrad'<i. 


a.   If. 

A.  M. 

A.  M.   ; 

A.    91. 

A.   bSl, 

A.    M. 

*UJHf 

ILll 

^i).(^ 

n.U 

*n.i(}  If.  Ill 

*0„iU 

liji.l 

*().J4'i 

IIM-S 

*ii.r>o  //.,'i,i 

5.20 

«.21 

5.23 

6.39 

5.30 

6.53 

5.20 

■    ■•••■ 

5.28 

5.30 

7.45 

5.40 

5.80 

5.43 

5.97 

5.50 

6.10 

6.40 

6.46 

5.43 

\im 

5.50 

6.94 

6.00 

5.56 

6.03 

5.65 

6.10 

5.72 

6.00 

5.83 

6.08 

6.10 

6.10 

6.34 

G.20 

5.44 

6.23 

5.48 

(J.  30' 

5.50 

1     6.20 

5.29 

6.23 

5.55 

6.30 

5 .  75 

r,.j^} 

5.:iti 

fi.j^'i 

5.  'io 

a.oo 

rt.,iii 

6.40 

4.86 

6.43 

5.07 

6.50 

5.24 

7.00 

5.50, 

7.03 

5.49 

7.10 

5.511 

7.00 

4.56 

7.03 

4.70 

7.10 

4.80 

7.20 

5.75 

7.23 

5.72 

7.30 

5 .  78 

7.^n 

4.. Ill 

7.23 

4  54 

7.30 

4.58 

7.40 

6.15 

7.43 

6.12 

7.50 

6.11 

1     7.40 

4.57 

l.Jt^i 

J^.5(i 

7.r>o 

4  f*'~t 

8.00 

6.60 

8.03 

6.55 

8.10 

6.47 

H.OO 

4.72 

8.03 

4.70 

8.10 

4.71 

8.20 

7.00 

8.23 

6.94 

8.30 

6.86 

8.20 

5.10 

8.23 

5.07 

8.30 

5.10 

8.40 

7.44 

8.43 

7.36 

8.50 

7.25 

'     8.40 

5.50 

8.43 

5.44 

8.50 

5.41 

9.0()i 

7.92 

9.03 

7.84 

9.10 

7.70 

9.00 

5.95 

9.03 

5.891 

9.10 

5.82 

9.20 

8.37 

9.23 

8.30, 

9.30: 

8.12 

9.20 

6.40 

9.23 

6.35 

9.30 

6.26 

9.40 

8.87 

9.43 

8.81 

9.501 

8.58 

9.40 

6.82- 

9.43 

6.77 

9.50 

6.70 

10.00 

9.45 

10.03 

9.32 

10.10 

9.04 

10.00 

10.08  . 

10.10 

7.24 

10.20 

9.94 

10.231 

9.84 

10.30! 

9.50 

10.20 

8.20 

10.23 

'  "h'.OJS 

10.30 

10.40 

10.43 

10.43 

10.82 

10.50' 

9.94 

10.40 

8.75 

10.43 

8.61 

10.50 

8!  88 

11.00 

10.97 

11.03' 

10.80 

11.10  10.42 

11.00 

9.35 

11.03 

9.25 

11.10 

8.82 

11.20 

11.32 

11.23 

11.15 

11.3010.79 

11.20 

9.87 

11.28 

9. 70 

11.30 

9.30 

11.40 

11.58 

11.43 

11.50 

11.5011.17; 

11.40 

10.33 

11.48 

10.25 

11.50 

9.76 

p.    M. 

1 

P.  M.   ' 

p.  M. 

1 
1 

p.  .M. 

p.  M. 

p.  M. 

12.00 

11.8Hi 

12.03! 

11.80 

12.10  11. 49j 

12.00. 

12.03  . 

12.10 

li.iti 

it/.n 

U.Si\ 

11. SU 

12.3011.71 

12.20 

Vl*.i8 

12.28 
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a.iol 

6.30 


6.40 
10. 7 J 


10.39 
10.20 
9.97 
9.69 
9.44 
9.25 
9.03 
8.85 
8.76 
8.70 
8.61 
8.49 
819 
7.97 
7.71, 
7.37 
7.02, 

6.70 
6.42 
6.24 
6.04 
6.06 
6.10 
6.85 
6.68 
7.00 
7.89 
7.80 
8.20 
8.57 
8.94 
9.26 
9.58 
9.80 
9.971 
10.  Oo 

10.02 


RBADUin.      TiMK. 


A.     M . 

*l..io 

5.20 

5.40 

6  00 

6.20 

fL40 

7.00 

7.20 

7.40 

8.00 

8.20, 

8.40 

9.00 

9.20 

9.40 

10.00 

10.20 

10.40 

11.00 

11.20 

ill. 40 

p.    M. 

12.00 

12  20 

12.40 

1.00 

1.20 

1.40 

J.  Off 

2.20 

2.40 

3.00 

i  8.20 

8  40 

I  4.00 

'  4.20 

I  4.40 

,  5.00 

5.20 

5.40 

6.00, 

6.20 

*7.10 


6.70 
10.0J)| 
10.18 
10.28. 
10.27 
lO.^iO 
10.27 


RsAnivi.      TiMB.      Rbam'. 


.  .  .  .' 
.  .  .  .  I 
9.35! 

9.321 

9.2l| 

9.20' 

9.IO1 

9.00 

8.84] 

8.64! 

8. 89 1 

8.05, 

7.6OI 

7.11 

6.881 

6.54; 

6.88| 

G.  J.i 

6.26 

6.401 

6.65! 

7.00 

7.35 

7.77 

8.15 

8.47 

8.80 

9.06; 

9.311 

9.50 

9.68 

U.<S1 


A.  M. 

5.23 
5.43 
6.03 

«;.;?.? 
G.4.3 

7.03 

7.23 

7.43 

8.03 

8.23 

8.43 

9.03 

9.28 

9.43 

10.03 

10.23 

10. 4^} 

11.03 

11.23 

11.48 

p.   M. 

12.03 

12.23, 

12.48i 

1.08 

1.23: 

1.48' 

2.48 
8.08 
8.28 
8.48 
4.08 
4.23 
4.48 
5.03 
5.28 
5.43 
6.03 
6.28 
♦7.  IG 


G.71 
10.01 
10.15. 
10.21 1 
lo.iS 
10.^8 
10.26 


9.291 

9.2451 

9.2r 

9.171 

9.08 

8.98 

8.81 

8.65 

8.89, 

8.07! 
7.651 
7.22 
6.92 
6.6O1 
6.401 
G.  *4\ 

G.:24 

6.38! 

6.63 

6.981 

7.32 

7.78i 

8.09' 

8.44| 

8.74' 

9.02 

9.281 

9.45i 

9.591 

.0.7JI 


*i.4o  6\;.7 

5.30  9.91 
5.50  10.10 
6.1010.21 
G.^ff  10., io 
6.5010.28 
7.1010,25 

7.30 

7.50 

8.10 

o.  oO ' 

8.50 

9.10  9.28 
9.80  9.25 
9.50  9.20 
10.10  9.15 
10.80'  9. Of) 
10.50  8.99 
11.10'  8.8:1 
11.30  8.64 
11.50    8.:W 

p.  M. 

12.10' 
12,30 
12.50 

1.10 

l.:W 

1.50 

:.''.  10 

2.80 

2.50 

8.10 

3.80 

8.50, 

4.10' 

4.80, 

4.50' 

5.10 

5.80 

5.50 

6.10 


*7 


6.80 

n 


8.08 
7.69 
7.30 
6  97 
6.63 
6.42 

G..>4 
6.27 

6.89 
6.68 
6.95 
7.27 
7.68 
7.97 
8.81 
8.62 
8.92 
9  19 
9.87 
9 .  5<J 
U.7.S 


Error  of  fl(»at  0.04  Hubtrftrtiv**. 
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Tide  Observations  near  India  Point,  Providence.— CV//<^//if/<^^/. 


Frifkiy,  October  U. 


SnNrday,  October 


Box  ! 

^0.1. 

SlADUIIi. 

Box  No.  2. 

TUIB.          BElMHn. 

Box  > 

Time. 

fo.  8. 

Box] 

TlMK. 

^0.  1. 

RlADINU. 

Box  No.  2. 

TiMB        RRADinn. 

Box  N 

TiMK. 

0.  8. 

Tim. 

RsAi/n. 

Ikaii'o. 

A.    M. 

A.  M. 

A.   M*. 

A.   M. 

A.   AI. 

A.  M. 

*^.^' 

UMl 

*j.30 

iiJU 

*:'..i.-, 

o.fjn 

*j..y.9 

7.14 

*.i.44 

7.14 

*,y..7ry 

7.  AV 

.140  . 

5.43 

5.50 

9.27 

5.40 

5.43  . 

5.50 

8.48 

•I.UO 

9!6<} 

6.03 

'  9.62 

6.10 

9.55 

6.00 

"a  79 

6.03 

"8.76, 

6.10 

8.68 

G.20 

9.8» 

6.23 

9.90 

6.30 

9.78 

6.20 

9.02 

6.23 

9.02 

6.30 

6.97 

6.40 

10.10 

6.43 

10.05 

6.50 

9.99 

6.40 

9.31 

6.43 

9.29- 

O-.W 

9.20 

7.00 

10.20 

im 

10.13 

7.10  10.12. 

7.00 

9.48 

7.03 

9.45 

7.10 

9.40 

:.*i) 

Kf.Jn 

7.  iS 

10.  IS 

7.30  10.17 

7.20 

9.64 

7.23 

9.60 

7.30 

9.62 

7.40 

10.19 

7.43 

10. 15 

7.  no 

10.  nr 

7.40 

9.85 

7.43 

9.80 

7.50 

9.80 

8.00 

lO.lii 

8.03 

10.11 

8.10 

10.15 

8.00 

10.00 

8.03 

9.94 

8.10 

9.93 

K20 

10.  Oo 

8.23' 

10.05 

8.30 

10.07 

8.20 

10.11 

8.23 

10.10 

8.30 

10.08 

8.40 

10.00 

8.43 

9.99 

8.50 

9.98 

S.40 

JO.  JS 

S.4J 

10J.i 

8.50  10.21 

9.00 

9.77 

9.03 

9.75 

9.10 

9.75 

9.00 

10.27 

O.o.i 

lO.J.i 

u.  10 

fO.J./ 

9.20 

9.53 

9.23 

9.57 

9.30 

9.58 

9.20 

10.24 

9.23 

10.21 

U..i(t 

I  O.J,' 

9.40 

9.35 

9.43 

9.37 

9.50 

9.39 

9.40 

10.20 

9.4:j 

10.18 

9.50  10.17 

10.00 

9.13 

10.03 

9.10 

10.10 

9.19 

10.00 

10.05 

10.03 

10.05 

10.10 

10.07 

10.20 

9.13 

10.23 

9.10 

10.30 

9.12 

10.20 

10.  (K) 

10.23 

10.02 

10.30  10.04 

10.40 

9.12 

10.4;^ 

9.10 

10.50 

9.11 

10.40 

9.90 

10.43 

9.92 

10.50 

9.90 

11.00 

9.15 

11.03 

9.11 

11.10 

9.11 

11.00 

9.71 

11.03 

9.72 

11.10 

9.73 

11.20 

9.10 

11.23 

9.10 

11.30 

9.10 

11.20 

9.59 

11.23 

9.59' 

11.30 

9.62 

11.40 

9.10 

11.43 

9.11 

11.50 

9.141 

11.40 

9.40 

11.43 

9.40. 

1 

11.60 

9.40 

1*.  M. 

p.  M. 

p.  M. 

1 

p.  M. 

p.  M. 

1 

P.  M. 

12.00 

9.00 

12.03 

8.97 

12.10 

8.96 

12.00 

9.30 

12.0:^ 

9.30 

12.10 

9.32 

12.20 

8.75 

12.23 

8.76 

12.30 

8.80 

12.20 

9.22 

12.23 

9.20 

12.30 

9.18 

12.40 

8.55 

12.43 

8.60 

12.50 

8.61 

12.40 

9.09 

12.43 

9.07 

12.50 

9.06 

l.«JO 

8.20 

1.03 

8.23 

1.10 

8.27 

1.00 

8.82 

1.03 

8.83 

1.10 

8.82 

1.20 

7.80 

1.23 

7.91 

1.30 

7.97 

1.20 

8.45 

1.23. 

8.48 

1.30 

8.53 

1.40 

7.47 

l.4;i 

7.51 

1.50 

7.55 

1.40 

8.26 

1.43 

8.29 

1.50 

8.30 

2.00 

7.08 

2.03 

7.16 

2.10 

7.20 

2.00 

7.87 

2.0:3; 

7.90 

2.10 

7.90 

2.20 

6.87 

2.23 

6.95 

2.30 

6.96 

2.20 

7.55 

2.23 

7.62 

2.30 

7.65 

2.40 

6.70 

2.43 

6.71 

2.50 

6.71 

2.40 

7.20 

2.43 

7.27 

2.50 

7.29 

;ioo 

6.55 

3.03 

6.54 

3.10 

6.56* 

3.00 

6.89 

3.03 

6.95 

3.10 

6.98 

.LJn 

6^4*1 

J.J.i 

6.4.5 

J.Jf/ 

fi.47 

3.20 

6.65 

8.23; 

6.70 

3.30 

6.70 

8.40 

6.55 

3.4:^ 

6.54 

3.50 

6.58 

J.  40 

6.  'i4 

3.43' 

6.58 

3.50 

6.58 

4.00 

6.72 

4.03 

6.73 

4.10 

6.71 

4.00 

6.56 

4.o,i 

6.  i7.7 

4.10 

6.  .5  J 

4.20 

7.01 

4.23 

6.98 

4.30 

7.00 

4.20 

6.58 

4.23 

6.58 

4.30 

6.(54 

4.40 

7.32 

4.43 

7.30 

4.50 

7.28 

4.40 

6.75 

4.43 

6.73 

4.50 

6.75 

o.(K) 

7.66 

5.03 

7.64 

5.10 

7.61 

5.00 

6.92 

5.03 

6.95 

5.10 

6.97 

5.20 

8.00 

5.23 

7.96 

5.30 

7.92 

5.20 

7.19 

5.23 

7.16 

5.30 

7.18 

5.40 

8.32 

5.43 

8.28 

5.50 

8.20 

5.40 

7.35 

5.43 

7.35 

5.50 

7.40 

0.00 

8.66 

6.03 

8.51 

6.10 

8.46 

6.00 

7.67 

6.03 

7.65 

6.10 

7.(i5 

«.20 

8.82 

6.2;ii 

8.78 

6.30 

8.74 

6.20 

6.23 

6.30 

*.v.  w 

10. (lU 

10.  or, 

*cV..;.'7 

10.0 J 

*10. 16 

0.^7 

'^10.  i,i 

*  o.s'i 

*10.^'S 

*  V.  77 
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Tide  Observations  near  India  Point,  Providence. — Continued. 


Sunday,  October  6,  A.M.* 


Sunday,  October  6,  P.  JT* 


Box  No.  1. 


Box  No.  8.      I    Box  No.  3.  Box  No  1. 


TlMB. 


11.18 


Bbadimo.      Tims.      Rbai>iho.,     Timb.      Rbaj>'o.      Timb.     Bbadimo. 


Box  No.  2. 


Box  No.  3. 


Timb.      Rbadixq.      Timb. 


Rbii>'<s. 


6.55      4.45'     6.55'     4.50   6.50  ,  5.20\      6.5(i\     5.25      5.57      5.30    6.fU 
10.28\    ll.J.i    10.24    11.28 10.20  11. 05\    10.35 >    11.10    PU2    11. 15110. Jo 


Monday,  October 


A.  M. 

A.  M. 

A.  M. 

*5.30 

6.56 

*5.3o 

6.58 

*5.40    6.60 

0.00 

6.70 

6.03 

6.67 

6.10    6.70 

6.20 

6.94 

6.23 

6.93 

6.30    6.95 

6.40 

7.21 

6.43 

7.18 

6.50    7.16 

7  00 

7.4o 

7.03 

7.45 

7.10    7.46 

7.20 

7.90 

7.23 

7.86 

7.30    7.82 

7.40 

8.2o 

7.43 

8.22 

7.50    8.10 

8.00 

%.m 

8.03 

8  58 

8.10    8.45 

8.20 

8.92. 

8.23 

8.92! 

8.30    8.80 

8.40 

9.27 

8.431 

9.24 

8.50    9.10 

9.00 

9.57 

9.03 

9.54 

9.10    9.42 

9.20 

9.89 

9.23 

9.831 

9.30    9.70 

9.40 

10.04 

9.43 

10.02' 

9.50    9.93 

10.00 

10.28 

10.03 

10.25* 

10.10  10.17 

10.20 

10.48 

10.23. 

10.45, 

10.30  10.37 

10.40 

10.54 

10.43' 

10.51' 

10.50  10.47 

11.00 

10.62 

11.03 

10.60 

11.10  10.60 

11.20 

10.61 

11.23 

10.58 

11.30  10.56 

11.40 

10.43, 

11.431 

10.40 

11.501 10.43 
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THE  FOLLOWING  OBSERVATIONS  WERE  RECORDED  BY  GEN.  G.  K. 
WARREN,  U   S.  ENGINEERS,  IN  HIS  REPORT  OF  1874. 

Record  of  Tide-gauge  kept  at  HUl's  Wharf,  Praoidenee,  by  the  City  Water  Works, 

from  May  22  to  December  28,  ISIS 

[The  obnervatioBs  were  taken  with  a  self-reglsteriDg  tide-gaoge  ftiralshed  by  the  United  States 

Coast  Sarrey.] 


Datb. 


May  » to  81, 1873. 

June  1  to  80, 1978 

July  1  to  81, 1878 

Anga8tlto81,lOT8 

September  1  to  80,  1878. 
Octoberlto81,l878.... 
November  1  to  30, 1 878. . 
December  I  to  as,  1878  . 


•a 

Ic 

Nona. 

1% 

i» 

|5 

T.A 

H 

»53 

e^ 

17 

130.51 

18 

57.86 

60 

451.68 

66 

300.46 

00 

486.38 

60 

316.95    , 

60 

443.51 

66 

191.96 

Two  dayt  lost. 

68 

467.30 

56 

197.97 

60 

497.96 

60 

315.88 

56 

455.38 

66 

193.50 

48 

875.74 

49 

167.76 

Four  days  lost. 

418 

8,815.95 

414 

1,441.88 

1441 .88  T-  414  -  8.481,  mean  low  water. 

8815.95  f  418  -  8.089,  mean  high  water. 

8.089  —  8.481  —  4.548,  mean  rise  and  fall  of  tide. 


Bfftrrd  of  Tide-gauge  kept  at  Bishop's  Point,  Pawtuclcet  River,  Rhode  Idand^  in 

October  and  November,  IS72. 


Datb. 


High  water.  Low  water. 


Datb. 


October  18 

14 

16 

16 

17 

18 

19 

SO 

31 

33 

38 

34 1 

35 

36 

37 


7.6 

7.6 
6.9 
7.7 
7.7 


7. 
7, 

6. 

5.9 

5.6 

6.6 

5.7 

6.8 

6.9 


1.1 

1.4 

1.6 

1.8 

1.6 

1.5 

1.6 

1.6 

3.0 

3.1 

3.3 

1.6 

1.9 

1.7 

1.6 


I 


High  water.  Low  water. 


October     38 6.8 

89 6.8 

80 6.8 

8i 7.7 

November  1 7.9 

8 '  7, 

8 '  7 

4 7 

5 7 

6 7.7 

7 7.3 

8 6.6 

9 6.0 

10 6.7 


3.0 
8.0 
3.3 
1.9 
3.0 
1.8 
1.8 
1.8 
1.7 
1.7 
3.7 
1.8 
1.8 
3.0 


Whole  namber  of  days  observations  were  made,  39.  Mean  high  water,  6.85  on  gauge;  mean 
low  water,  1.81  on  gauge ;  mean  rise  and  fall,  5.04  feet.  Lowest  tide  below  mean  low  water,  0.71 
feet ;  highest  tide  above  mean  high  water,  1.06  feet. 
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Record  of  Tide-gauge  kept  at  Butler  Hospital  Wharf,  Pawtvcket  River,  Rhode 

Island,  in  April  and  May,  1873. 


Dati. 

High  water. 

Low  water. 

Date. 

High  water. 

Low  water. 

April  22 

6.6 
5.7 
6.2 
6.7 
6.6 
6.6 
6.3 
6.5 
6.4 
4.2 
4.6 
4.8 
4.8 
4.1 

1.0 

0.6 

0.3 

0.1        1 

0.0 

0.1       i 

0.06      1 

0.4 

0.1 

0.8 

0.9 

1.0 

0.7 

0.6 

1 

May   6 

4.6 

4.9 

6.0 

6.26 

4.9 

6.8 

6.6 

6.6 

4.8 

6.4 

6.1 

6.2 

4.6 

4.7 

0.9 

^  7 .::: 

;            8 

9 

l.l 

24 

26 

0.8 
0.8 

26 

10 

1.1 

27 

11 

12 

0.6 

28 

0.8 

29 

13 

1.1 

ao 

May     1 

14 

16 

0.8 
0.9 

2 

3 

16 

17 

18 

19 

0.86 
1.0 

4 

5 

1.8 
0.7 

V................ 

Cn^J^:  rnnOi  6' 


^/«/f  ajf  j^hade  ^shnd  and  ^ropidence  jglmtMions. 


FOURTH  ANl^UAL  REPORT 


OF  rinc 


Harbor  Commissioners, 


MADE   TO   THK 


GEKERAL  ASSEMBLY 


AT  TTP 


JANUARY   SESSION,  1880 


PKOVIDENCE: 

t 

E.    L.    EfiEEMAN   &   CO.,   PRINTERS  TO  THE  STATE. 

1880. 


^txt^  of  Jffiaie  JlsUnd  and  JlrotndeM$  jghtttntions. 


FOURTH  ANNUAL  REPORT 


OF  THE 


Harbor  Commissioners, 


MADE  TO  THE 


GENERAL  ASSEMBLY 


AT  ITS 


JANUARY    SESSION.  1880. 


PROVIDENCE: 

E.   L.   FBEEMAN  ft  CO.,   PRINTERS  TO  THE  STATE. 

1880. 


HARBOR  COMMISSIONERS'  REPORT. 


To  tJie  Honorable  the  General  Assembly  of  the  State  of  Rhode  Islandy 
etc.  : 

The  Board  of  Harbor  Commissioners  respectfully  submit  their 
Fourth  Annual  Report. 

APPOINTMENT  TO  THj:  BOARD. 

At  the  May  Session  of  this  General  Assembly,  His  Excellency  the 
(iovemor,  with  the  advice  and  consent  of  the  Senate,  reappointed 
J-  Herbert  Shedd,  whose  term  of  service  as  Harbor  Commissioner 
expired  in  June^  for  a  further  term  of  three  years. 

OFFICE. 

The  office  of  this  Board  is  in  the  building  at  the  corner  of  Market 
Square  and  Canal  street,  in  Providence,  where  accommodations  are 
obtained  at  a  rent  of  two  hundred  dollars  per  year. 

WOBK   WITH   U.    8.    GOVERNMENT  APPROPRIATION. 

The  scheme  of  improvement  for  Providence  River  and  Narragansett 
Bay,  projected  by  the  Harbor  Commissioners  in  1877,  and  toward  the 
realization  of  which  Congress  appropriated,  by  act  approved  June  18, 
1878,  a  sum  of  $50,000,  was  explained  in  detail  and  with  the  aid  of 
plans  ia  the  last  annual  report  of  the  Board.  Work  with  this  appro- 
pnation  was  begun  October  5,  1878,  under  the  direction  of  Gen.  G. 


4  HARBOR  commissioners'   REPORT. 

K.  Warren,  XJ.  S.  Engineer  for  this  district,  a  contract  having  been 
made  by  the  Government  with  E.  R.  Seward,  of  Albany,  to  excavate 
material  from  the  channel  and  deposit  it  in  the  deepest  parts  of  Nar- 
ragansett  Bay,  east  of  Conanicat  Island,  requiring  an  average  towage 
of  nineteen  miles,  for  11^  cents  per  cubic  yard.  The  contractor  aban- 
doned his  contract  after  removing  72,314  cubic  yards  of  material;  his 
contract  called  for  the  removal  of  about  391,000  cubic  yards. 

By  act  approved  March  3,  1879,  Congress  appropriated  an  additional 
$60,000  toward  this  improvement,  making  a  total  sum  thus  far  appro- 
priated of  $110,000,  and  after  calling  for  bids  for  the  completion  of 
Seward's  contract,  aiid  receiving  only  such  as  seemed  excessive.  Gen. 
Warren  deemed  it  best  to  call  for  proposals  in  the  usual  manner  to  do 
work  to  the  amount  of  the  total  appropriation  remaining  which  it 
seemed  proper  to  devote  to  this  work, — some  ninety  thousand  dollars. 
This  was  accordingly  done.  Specifications  were  issued  "To  excavate 
in  Providence  River,  R.  I.,  between  three  hundred  thousand  (300,000) 
and  four  hundred  thousand  (400,000)  cubic  yards  in  making  and 
widening  a  channel  twenty  (20)  feet  deep  at  mean  low  water  between  Pox 
Point  and  Field's  Point,  where  the  present  depth  is  from  twelve  (12) 
to  twenty  (20)  feet  at  mean  low  water;  and  to  excavate  about  one  hun- 
dred and  twenty  thousand  (120,000)  cubic  yards  at  Pawtuxet  Shoal, 
in  the  vicinity  of  Riverside  wharf,  three  and  one-half  (3J)  miles 
below  Fox  Point,  in  making  a  channel  two  hundred  (200)  feet  wide, 
and  twenty-three  (23)  feet  deep  at  mean  low  water,  where  the  present 
depth  is  from  seventeen  (17)  to  twenty-three  (23)  feet  at  mean  low 
water;"  and  a  contract  to  do  this  was  made  with  the  Atlantic  Dredg- 
ing Company,  of  Brooklyn,  N.  Y.,  at  16  cents  per  cubic  yard. 

The  bids  resulting  from  this  latter  advertisement  ran  something  like 
fifty  per  centum  in  advance  of  those  made  in  1877.  It  will  be  remem- 
bered that  the  completed  improvement  of  Providence  River  and  Nar- 
ragansett  Bay,  was  estimated  by  the  Harbor  Commissioners  to  cost 
$600,000,  on  a  basis  of  seven  yards  excavation  for  a  dollar.  The 
accepted  bid  is  seen  to  be  in  excess  of  this  basis.  The  large  price  is 
gi'eatly  due  to  the  excessive  distance  to  which  the  dredged  material 
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most  be  towed  before  dumping — some  nineteen  miles — and  the  provi- 
sion of  a  more  convenient  dumping-ground  would  be  a  very  effective 
measure  of  economy. 

It  is  a  common  thing,  in  European  ports,  for  the  local  authorities  to 
own  dredging  and  towing  apparatus,  and  to  furnish  it  to  tiiose  who  do  . 
the  work.  As  the  towing  apparatus  needed  for  this  work  in  Provi- 
dence River  is  greater  in  proportion  than  is  ordinarily  required  along 
oQr  coast,  the  contractors  are  not  well  provided  for  the  work,  and 
consequently  their  bids  are  higher  than  they  would  otherwise  be.  A 
great  economy  would,  therefore,  probably  be  secured  if  the  local  au- 
thorities here,  were  to  own  such  apparatus  and  furnish  it  at  moderate 
rates  to  contractors  for  the  work. 

A  serious  danger  to  navigation,  called  Bulkhead  Rock,  lies  on  the 
easterly  side  of  the  channel,  about  midway  between  Pomham  and 
Fuller's  lights.  There  is  now  about  fourteen  feet  depth  of  water  at 
mean  low  tide,  on  the  rock,  but  its  position  in  the  channel  is  such  as 
to  i*equire  twenty  feet  depth,  by  the  new  plan.  On  June  18,  1878,  an 
appropriation  of  15,000  was  made  by  Congress,  specially  for  its  removal, 
bat  as  this  sum  is  insufficient  to  secure  the  present  desired  depth, 
operations  were  reserved  until  the  required  sum  could  be  made  up  from 
the  general  appropriation.  The  work  is  now  under  contract  for  the 
removal  of  the  rock  to  a  depth  of  twenty  feet  at  mean  low  water,  for 
the  sum  of  $7,169.00,  and  it  is  expected  that  this  will  be  accomplished 
during  the  working  season  of  1880. 

More  detailed  information  £is  to  the  progress  of  the  work  under  Gen. 
Warren,  will  be  found  in  his  communication  to  this  Board,  and  in  his 
report  to  the  Chief  of  United  States  Engineers,  of  which  he  has 
kindly  sent  us  advance  sheets.  These  will  be  found  printed  in  the 
appendix  to  this  report.  It  is  a  source  of  gratification  to  the  Board, 
that  on  the  first  of  December,  1879,  the  Atlantic  Dredging  Company, 
by  the  removal  of  material  from  that  part  of  Providence  River  above 
Sassafras  Point  had  secured  a  depth  of  20  feet  at  mean  low  water, 
across  the  bar  which  has  been  such  an  obstacle  to  the  free  use  of  Provi- 
dence Hai'bor  by  sea-going  vessels  of  deep  draught.     The  dredging  is 
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still  going  on  for  the  purpose  of  widening  this  channel,  with  the  result 
that  to-day  sea-going  vessels  of  twenty  feet  draught  may  come  from 
the  ocean  to  our  upper  harbor  at  nearly  all  stages  of  the  tide,  and  ves- 
sels of  twenty-three  feet  draught  may  come  in  at  certain  stages  of  the 
tide. 

DUMPING-GROUND. 

The  dumping-ground  described  in  the  specifications  for  Government 
work  was:  the  deepest  parts  of  Narragansett  Bay,  lying  between  Half- 
way Rock,  Gould  Island,  Rhode  Island  and  Conanicut  Island.  Besides 
this  the  Harbor  Commissioners  authorized  a  temporary  dumping- 
ground  for  private  parties  dredging  in  Pawtucket  River,  on  the  west 
side  thereof  below  Tide  Water  street,  and  within  three  hundred  feet 
of  high  water  mark,  provided  no  objection  is  made  by  riparian  owners. 

HARBOR    LINES. 

In  the  third  annual  report  of  the  Board,  a  plan  for  a  new  harbor 
line  on  the  east  side  of  Providence  River  from  Crawford  street  bridge 
to  Fox  Point,  is  mentioned  as  before  the  General  Assembly  for  action. 
This  harbor  line  was  established  by  chapter  758,  of  the  Public  Laws, 
passed  April  10,  1879. 

A  plan  of  harbor  lines  on  both  sides  of  Seekonk  River,  near  India 
Point,  and  on  the  east  side  of  the  harbor  from  Bold  Point  to  Kettle 
Point,  is  also  mentioned  in  the  third  annual  report,  as  before  the  Gen- 
eral Assembly  for  action.  These  lines  were  established  by  chapter  759, 
of  the  Public  Laws,  passed  April  10,  1879. 

It  is  also  mentioned  in  the  above  named  report  that  the  Board  had 
under  consideration  the  establishment  of  a  harbor  line,  from  a  point 
some  1,900  feet  north  of  Sassafras  Point  to  Field's  Point,  cutting  off 
at  the  latter  place,  the  long,  low  sand  spit,  therein  described.  Such  a 
line  has  been  designed,  and  will  be  presented  to  the  General  Assembly 
for  action. 

Riparian  owners  on  Barringtori  River  having  petitioned  the  Board  to 
mark  harbor  lines  on  both  sides  of  said  river  from  the  railroad  bridge, 
southerly  to  its  junction  with  the  Warren  River,  4ind  having  guaranteed 
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the  cost  of  surveying  and  plans,  such  lines  have  been  designed  and 
will  be  presented  to  the  Governor  and  Senate  for  approval. 

The  petition  for  the  harbor  line  in  Barrington  River  was  prompted 
by  a  controversy,  which  occurred  between  the  above-mentioned  ripa- 
rian owners  and  John  Bowden.  Bowden,  after  having  driven  piles  in 
ground  lying  under  the  waters  of  Barrington  River,  leased  to  him  by 
the  Commissioners  of  Shell  Fisheries  for  the  purpose  of  planting 
oysters,  applied  to  this  Board  for  license  to  erect  a  building  on  them. 
The  riparian  owners  formally  protested.  Several  hearings  were  held; 
but,  pending  any  official  utterance  or  action  on  the  part  of  the  Board, 
Bowden  began  building.  At  length,  having  obtained  the  opinion  of 
the  Attorney-General  as  to  the  authority  of  the  Board,  notice  was 
served  on  Bowden  by  the  sheriff,  directing  him  to  desist  in  his  work, 
and  to  pull  up  the  piles.  As  Bowden  still  proceed'^d  to  build,  the 
Board  wrote  to  the  Attorney-General,  asking  prosecution  as  a  public 
nuisance,  but  before  the  Attorney-GeneraFs  reply  was  received,  or  any 
action  taken,  by  the  State,  Bowden's  structure  was  demolished  without 
authority  of  the  Board. 

BROOK   STREET   DISTRICT  IMPROVEMENT. 

Nothing  has  been  done  by  the  city  of  Providence  to  change  the  con- 
dition of  the  work  between  Bower  street  and  Front  street  on  the  See- 
konk  River,  except  to  fill  a  thousand  yards,  more  or  less,  of  earth  into 
the  depression  back  of  the  embankment.  The  embankment  seems  to 
be  not  yet  stable  but  has  settled  something  more  than  a  foot  in  the  year 
ending  November  7,  1879,  and  the  rolling  motion  still  continues,  in  a 
slight  degree.  As  we  said  in  our  last  report,  **  the  filling  back  of  the 
embankment,  as  proposed,  will  add  a  new  load,  and  the  dredging  away 
of  the  earth  at  the  foot  of  the  embankment  will  remove  a  present  sup- 
port," and  the  indications  are  that  when  either  of  these  things  is  done, 
the  rapid  outward  motion  of  the  filling,  into  the  channel,  will  con- 
tinue. We  have  called  the  attention  of  the  City  authorities  to  the 
need  for  dredging  at  this  place  and  have  been  assured  that  the  work 
will  go  on  as  soon  as  the  weather  is  suitable  in  the  Spring. 
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BRIDGES   IN   SEEEONK   RIVER. 

In  their  last  annual  report,  the  Harbor  Commissioners  gave  a  detailed 
account  of  the  condition  of  the  Seekonk  River  tides^  showing  that 
thej  had  lost  some  sixteen  per  centum  of  their  original  scouring 
effect  by  reason  of  the  bridges  and  their  foundations.  Their  discussion 
exhibited  the  foundations  of  the  bridges  as  practical  dams,  and  showed 
how  the  effect  of  an  error  of  judgment  in  the  last  century,  had  in  the 
course  of  time,  and  by  the  lack  of  skillful  management,  grown  to  such 
serious  proportions  as  to  cause  the  United  States  Engineer  to  say  that 
it  seemed  to  him  out  of  place,  while  the  present  condition  of  things 
existed,  to  regard  the  Pawtucket  River, — a  stream  with  a  town  of 
30,000  inhabitants  at  its  head,  naturally  navigable,  and  whose  conser- 
vancy is  of  very  high  importance  to  the  State, — as  longer  "  a  navi- 
gable water  of  the  United  States."  "  Three  separate  influences,"  they 
said  in  conclusion,  '^  urge  a  radical  change  in  regard  to  the  bridges 
which  span  the  Pawtucket  navigation  at  the  mouth  of  the  river.  First, 
the  injurious  effect  of  the  present  structures,  considered  as  obstruc- 
tions, on  the  tidal  flow,  and  the  resulting  evils,  which  we  have  endea- 
vored to  make  manifest  in  our  discussion  of  the  tides.  Second,  the 
highly  objectionable  location  of  the  draws;  and  Third,  the  fact  that 
in  event  of  no  change  in  the  matter,  the  river  is  likely  to  be  dropped 
from  the  consideration  of  the  General  Government." 

The  condition  of  the  Seekonk  River  seems  to  the  Board  to  call  im- 
peratively for  action.  There  are  involved  in  its  improvement  several 
questions,  which  require  careful  consideration.  The  bridging  of  a 
navigation  in  the  best  possible  way  requires  at  all  times  exceedingly 
good  judgment,  and  the  peculiar  formation  of  the  Seekonk  River, 
makes  it,  perhaps,  more  than  usually  necessary.  What  may  arise  from 
lack  of  proper  appreciation  of  the  matter  in  all  its  bearings  is  suf- 
ficiently exhibited  by  the  present  condition  of  the  river  itself.  The 
idea  of  the  original  constructors  seems  to  have  been  but  little  more 
comprehensive  than  to  get  from  the  hither  shore  to  the  farther  bank, 
dry-shod.     This  is,  indeed,  the  grand  idea  of  all  bridge  construction; 
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bat  by  the  time  the  fallen  tree  of  the  savage  has  given  place  to  truss 
and  abutment,  there  have  arisen,  it  is  hardly  necessary  to  say,  several 
important  collateral  considerations. 

To  ensare,  as  far  as  possible,  properly  condacted  improvement 
seems  to  the  Board  to  require  that  the  case  should  be  put  in  the  hands 
of  a  specially  appointed  commission,  with  instructions  to  study  thor- 
oughly the  whole  subject  of  obstructions  to  tidal  flow  and  navigation 
in  the  Seekonk  River,  and  to  report  its  conclusions  for  action  by  the 
State  government.  The  Board  very  earnestly  urges  the  appointment 
of  such  a  commission. 

FOULING  OF  SEEKONK   RIVER. 

On  several  occasions  during  the  month  of  September,  the  water  of 
the  Seekonk  River  was  observed  to  be  seriously  fouled  and  burdened 
by  great  quantities  of  comminuted  matter  held  in  suspension.     This 
matter  gave  the  water  a  dark,  mahogany  color,  affecting  it  from  sur- 
face to  bottom,  and  its  quantity  may  be  estimated,  2)erhaps,  in  thou- 
sands of  yards.     Its  appearance  suggested  that  it  might  be  the  detritus 
of  deposits  made  for  considerable  periods  during  the  past,  below  print 
works  and  tanneries,  although  the  commissioners  have  been  unsuccess- 
ful in  definitely  tracing  it  to  its  source.     The  eventuardeposit  of  so 
large  a  quantity  of  matter  on  the  bed  of  the  river,  and  the  consequent 
shoaling,  make  the  case  worthy  of  serious  notice,  and  the  Board  is  yet 
in  doubt  whether  similar  occurrences,  even  if  foreseen,  can   be  pre- 
vented in  the  future,  without  further  special  legislation. 

A  large  amount  of    deposit  is    brought    into   tide-water  by   the 
Woona8(juatucket  and  the  Moshassuck  rivers,  and  extensive  shoaling 

•  

18  constantly  going  on.     The  whole  question  is  worthy  of  considera- 
tioD,  and  may  require  such  enactments  on  the  part  of  the  legislature 

as  will  prevent  injury  to  navigation  by  the  discharge  of  refuse  into  the 

rivers  of  the  State. 
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LICENSES,    &C. 

The  following  licenses  have  been  issued: 

1.  April  22,  to  Dewing  &  Monsell  to  extend  their  wharf,  lying  t*) 
the  south  of  Doubloon  street  on  the  east  side  of  Providence  River,  to 
the  harbor  line,  by  the  construction  of  some  450  running  feet  of  pile 
and  plank  work. 

2.  July  2,  to  Henry  G.  Russell  to  repair  wharf  occupied  by  Winsor 
Line,  opposite  India  street  in  Providence,  by  the  construction  of  some 
218  running  feet  of  pile  and  plank  work. 

3.  December  31,  to  New  York,  Providence  and  Boston  Railroad 
Company  to  construct  80  x  600  feet  pile  pier,  connected  with  the  shore 
by  400  feet  of  double  track,  and  500  feet  of  single  track  bridge;  also 
600  running  feet  of  rubble-stone  retaining  wall;  all  on  property  in  the 
vicinity  of  Sassafras  Point,  Providence. 

January  23,  1879,  assent  was  given  to  closing  the  Old  Colony  Rail- 
road drawbridge  at  Tiverton,  by  the  railroad  company,  from  January 
26  to  February  2,  inclusive,  for  the  purpose  of  putting  up  a  new  draw. 

January  28,  assent  to  extension  of  time  to  February  9,  inclusive. 

October  29,  assent  was  given  to  construction  of  a  pile  and  plank 
bulkhead  at  Sabin's  Point,  by  Smith  &  Wright,  extending  100  feet 
sea-ward  from  existing  bulkhead,  and  being  140  feet  along  the  front. 
As  there  is  no  harbor  line  opposite  this  construction,  a  formal  license 
was  not  issued,  but  the  action  of  the  Board  was  based  upon  an  opin- 
ion obtained  from  the  Attorney-General  as  to  powers  and  duties  of  the 
Board,  where  no  harbor  lines  exist. 

WORK   OF  THE   UNITED  STATES   ENGINEER. 

By  the  courtesy  of  Gen.  G.  K.  Warren,  the  Board  has  received 
advance  sheets  of  his  report  upon  the  government  works  under  his 
charge  in  Rhode  Island,  for  the  year  ending  June  30,  1879,  and  a 
communication,  describing  the  progress  of  the  Providence  River  im- 
provement to  December  1,  1879.     The  following  is  a  brief  summary 


HABBOR  commissioners'   REPORT.  11 

from  these.     The  report  of  Gen.  Warren,  and  his  communication, 
will  be  found  in  full  in  the  appendix. 

Pawluckei,  or  Seehonk  River,  Rhode  Island. 

Nothing  was  done  beyond  making  a  few  tidal  observations  and  lev- 
ellings.  It  is  proposed  to  continue  these  in  the  ensuing  year,  and  to 
sound  over  some  of  the  shoals,  that  are  said  to  have  formed  since  the 
dredging  operations  of  1S75. 

Providence  River  and  Narragansett  Bay,  Rhode  Island. 

The  project  for  this  improvement  consists  in  making  a  wide  channel 
with  a  central  depth  of  23  feet  at  mean  low  water,  from  Providence  to 
the  sea,  at  an  estimated  cost  of  about  1500,000. 

Under  contract  made,  with  the  appropriation  of  June  18,  1878— 
150,000 — 72,134  cubic  yards  of  material  were  removed.  The  contract 
was  then  abandoned.  With  what  remained  of  this  appropriation,  and 
such  portion  of  the  appropriation  of  March  3,  1879 — $60,000 — as  it 
was  thought  best  to  employ,  a  new  contract  for  dredging  has  been 
made.  Up  to  December  1,  1879,  85,271  cubic  yards  of  material  had 
been  removed  under  it. 

With  the  $5,000  specially  appropriated  for  the  removal  of  Bulkhead 
Rock,  supplemented  by  a  portion  of  the  general  appropriation,  a  con- 
tract has  been  made  to  remove  the  rock  to  a  depth  of  20  feet  at  mean 
low  water.     This  work  will  be  begun  in  the  early  spring  of  1880. 

The  amount  estimated  necessary  to  complete  this  improvement  is 
$390,000,  of  which  $100,000  could  be  judiciously  expended  during  the 
next  fiscal  year. 

Block  Island  Harbor,  Rhode  Island. 

During  the  last  year  2,927  tons  of  rip-rap  stone  have  been  deposited 
on  the  breakwater,  and  the  harbor  for  local  purposes  completed.  No 
other  work  is  anticipated,  and  no  further  appropriation  recommended. 
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LUtle  Narragansett  Bay,  Rhode  Island  and  Connecticut. 

This  improvement  is  designed  to  make  a  safe  channel  through  the 
shoals,  where  the  ruling  depth  is  now  4^  feet  at  mean  low  water,  of 
not  less  than  7^  feet  at  mean  low  water,  and  200  feet  width.  The 
mean  range  of  the  tide  is  about  2^  feet. 

The  contract  made  in  1878  was  completed.  June  30,  1879.  Under 
it  19,776.85  cubic  yards  of  material,  including  bowlders  of  1  cubic 
yard,  and  348.60  cubic  yards  of  bowlders  of  larger  size  were  removed. 
The  channel  completed  around  Pawtucket  Point  is  7^  feet  deep  at  mean 
low  water,  about  900  feet  long,  and  185  feet  wide. 

Act  of  Congress  approved  March  3,  1879,  appropriated  $5,000  for 
the  continuation  of  this  improvement,  but  it  is  not  yet  available. 

The  amount  necessary  to  complete  the  projected  improvement  is 
$31,000.  It  is  desirable  that  $20,000  should  be  appropriated  for  the 
fiscal  year  ending  June  30,  1881. 

The  United  States  Advisory  Council  is  still  composed  of  Rear  Ad- 
•    miral  Daniel  Ammen,  U.  S.  N.,  Brevet  Major-General  G.  K.  Warren, 
U.  S.  A.,  and  Prof.  Henry  Mitchell,  U.  S.  C.  and  G.  S. 

Respectfully  submitted, 

J.  HERBERT  SHEDD,      ) 

N.  F.  POTTER,  V  Harbor  Commissioners. 

JEDEDIAH   WILLIAMS,  \ 


APPENDIX. 


ABSTRACT   OP   REPORT    OF  GEN.  G.  K.  WARREN   TO    CHIEF   OF 
UNITED  STATES  ENGINEERS,  FOR  1879;    AND  COMMUNI- 
CATION RELATIVE  TO  PROGRESS  OF  WORK 
IN  PROVIDENCE  HARBOR. 

Improvement  of  Patotucket  {Seekonk)  River,  Rhode  Island. 

DBBCRIPTION   OF  LOCALITY. 

This  is  aa  estuary  forming  the  continuation  of  Providence  River  from  Provi- 
dence to  Pawtucket.  a  distance  of  5  miles,  and  forms  a  shoal  tidal  basin  of  about 
H  square  miles.  The  navigation  is  seriously  obstructed  by  a  badly  arranged 
draw-bridge  near  its  lower  end,  at  East  Providence.  The  ruling  low-water 
channel  depth  before  it  was  improved  was  6  feet.  The  mean  rise  of  the  tide  is 
about  5  feet  at  Pawtucket.  It  was  dredged  till  the  ruling  depth  at  mean  low- 
water  was  7  feet,  and  least  channel  width  of  75  feet. 

« 

HISTORY. 

Dredging  was  begun  (by  an  appropriation  from  the  general  government)  in 
1868.  $17,000  being  allotted;  in  1870,  $8,000  was  appropriated;  in  1871,  $7,000;  in 
1872,  $10,000;  in  1873,  $10,000;  in  all  $52,000.  For  details  see  Annual  Report 
1874,  pp.  227  to  237,  Part  II, 

WORK  DURING  LAST  FISCAL  YEAR. 

Nothing  was  done  beyond  making  a  few  tidal  observations  and  levelings  to 
test  the  high  and  low  water  determinations  and  bench-marks  made  in  the  survey 
of  1873.  These  were  verified  as  closely  as  the  engineering  operations  had  ren- 
dered necessary.  Since  th^n  the  city  of  Providence  has  been  extending  streets 
into  the  tidal  basin,  and  there  has  been  talk  of  rebuilding  the  bad  draw-bridge. 
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Questions  about  the  tides  have  arisen  in  the  discussion  of  questions  relating  to 
these  matters,  which,  whether  practical  or  not,  require  somewhat  nearer  determi- 
nations than  those  heretofore  made. 


WORK  DURXKG  THE  ENSUING  FISCAL  YBAlCt. 

It  is  proposed  to  make  some  repeated  level ings  and  tidal  observations,  and  to 
sound  over  some  of  the  shoals  that  are  said  to  have  formed  since  the  dredging 
operations  in  1876.    No  appropriation  is  asked  for. 


IMPORTANCE  OP  THE  IMPROVEMENT. 

Pawtucket  is  a  town  of  about  8Q,000  inhabitants,  largely  engaged  in  manufac- 
tures. In  1878  there  were  350  schooners  and  14  barges  towed  up  the  improved 
channel,  having  a  freight  of  about  100,000  tons. 

It  is  in  the  Providence  collection-district,  that  place  being  the  nearest  port  of 
entry.    The  revenue  collected  there  in  the  past  fiscal  year  is  $145,187  79. 

MONEY  STATEMENT. 

July  1,  1878,  amount  available $1,388  53 

July  1,  1879,  amount  expended  during  fiscal  year 281  73 

July  1,  1879,  amount  available $1,101  80 


Improvement  of  Providence  Bmr  and  Narraganeett  Bay,  Rhode  Isfand. 

LOCALITY  OF  IMFROYEMENT. 

Providence  River  is  an  estuary  of  Narragansett  Bay,  extending  from  Nayat 
Point  to  the  city  of  Providence.  Its  length  is  about  7  miles,  with  a  width  vary- 
ing from  1,000  feet  to  2  miles,  and  a  depth  in  the  channel  varying  from  12  feet  to 
50  feet  at  mean  low-water,  with  a  mean  rise  of  tide  of  4.7  feet.  Near  its  head 
this  estuary  is  joined  by  another,  called  the  Seekonk  or  Pawtucket  River,  ex- 
tending 5  miles  further,  to  the  town  of  Pawtucket.  The  Providence  River  also 
contains  Bulkhead  Rock,  for  whose  partial  removal  there  is  an  unexpended 
special  appropriation  of  $5,000.  All  the  improvement  thus  far  included  under 
the  title  of  this  work  is  situated  in  the  limits  of  Providence  River,  except  a  pos- 
sible deepening  upon  a  shoal  below  Nayat  Point  and  ab^ve  Rocky  Point,  to 
facilitate  the  navigation  by  means  of  the  west  entrance  to  the  bay;  it  is  not  in 
the  way,  using  the  middle  entrance  to  the  bay. 
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HI8TORT  OF  FRBYIOUB  IMFROVEMBNT. 

According  to  the  records  we  have,  a  survey  was  made  of  E^ovidence  Harbor 
by  Lieut.  Wm.  S.  Rosecraos,  United  States  Engineers,  under  an  appropriation 
made  by  the  city,  which  was  completed  in  March,  1853.  In  1853,  an  appropria- 
tion of  $5,000  was  made,  and  this  was  expended  by  Capt  George  Dutton,  United 
States  Engineers,  in  dredging,  in  1853,  at  the  "  Crook  "~a  bad  shoal  then  exist- 
ing just  below  Fox  Point,  and  having  a  depth  of  only  "  4.8  feet  at  low  tide." 
The  dredging  was  carried  to  9  feet  depth  at  low- water,  over  an  area  of  50  yards 
by  280  yards. 

The  next  appropriation  was  $25,000,  made  in  1867,  based  on  an  estimate  made 
by  an  assistant  of  the  United  States  Coast  Survey,  (Mr.  F.  P.  Webber).  This 
was  expended  in  1867,  by  Colonel  D.  C.  Houston,  United  States  Engineers,  in 
dredging  at  the  locality  of  the  **  Crook,*'  with  the  exception  of  $2,000  employed 
to  remove  a  wreck  opposite  Sabin's  Point.  With  this  dredging  a  depth  of  12 
feet  at  low-water  was  secured  up  to  Fox  Point. 

In  1870,  another  appropriation  of  $5,000  was  made  by  Congress  which  was 
expended  under  my  direction  at  the  locality  of  the  "  Crook  "  (which  itself  may 
be  said  to  have  been  removed),  and  a  depth  of  14  feet  at  mean  low-water  secured 
up  to  the  wharves  at  Fox  Point.  (For  details  of  foregoing,  see  Annual  Report, 
1871,  pp.  727-730). 

On  June  10,  1872,  another  appropriation  was  made.  It  was  $10,000,  and  was 
all  expended  under  my  direction  in  widening  the  channel  just  below  Fox  Point. 
A  survey  was  made  this  year,  as  autiiorized  by  Congress,  with  a  view  to  cutting 
off  the  ''  point  of  long  bed,"  on  the  east  side  of  the  channel,  opposite  Sassafras 
Point.    (See  Annual  Report  for  1872,  p.  820;  and  for  1878,  pp.  968-970). 

On  March  3,  1873,  an  appropriation  of  $10,000  was  made,  which  was  all  ex- 
pended in  removing  the  point  of  long  bed.  (See  Annual  Report  for  1874,  pp. 
337-239).  This  practically  completed  the  improvement  by  dredging  as  far  as  it 
was  needed  for  the  use  of  coasting-vessels.  The  city  had  also  expended  largely 
in  deepening  about  the  wharves. 

HISTORY    OF  RBMOYAL  OF  BULKHEAD  ROCK. 

An  estimate  for  removing  this  so  as  to  give  a  depth  of  14  feet  at  mean  low- 
water  was  made  by  Capt.  A.  H.  Holgate,  United  States  Engineers,  in  June,  1870, 
at  a  cost  of  $2,500.  Its  least  depth  then  was  8  feet  at  mean  low-water.  A  depth 
about  that  sought  was  secured  that  year  by  large  blasts  of  gun-powder  placed 
upon  the  rock. 

In  the  Annual  Report  for  1875,  p.  291,  an  estimate  was  submitted  to  increase 
the  depth  to  18  feet  at  mean  low-water,  requiring  an  appropriation  of  $5,000. 
This  was  renewed  in  the  Annual  Report  for  1876,  part  I,  pp.  207-208;  and  again 
in  the  Annual  Report  for  1877,  part  I,  p.  199. 

On  June  18, 1878,  an  appropriation  of  $5,000  was  made  for  removing  this  rock, 
but  operations  upon  it  were  reserved,  for  the  reason  that  the  new  plan  requires 
greater  depth.    (Annual  Report  for  1878,  part  I,  p.  232,  par.  3.) 
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HISTOK7  OF  THE    IMPROYEMBNt    FOR  LARGE  SBA-OOIN6  VESSELS. 

This  is  given  in  detail  in  the  last  Annual  Report  (part  I,  pp.  231-241)  up  to  the 
beginning  of  the  present  fiscal  year.  In  brief,  this  improvement  was  designed  at 
first  by  the  Board  of  Harbor  Commissioners  of  Rhode  Island,  with  a  view  to  ob- 
taining a  free  channel-way  from  Providence  to  the  Ocean,  having  a  depth  of  23 
feet  at  mean  low-water  and  least  width  of  400  feet,  besides  an  enlarged  basin  for 
anchorage  of  a  somewhat  less  depth  shoaling  up  to  10  feet  at  an  extreme  width 
of  800  feet.  This  was  to  cost,  in  round  numbers,  $500,000.  The  plan  was  sub- 
mitted to  an  advisory  council,  appointed  by  request,  by  the  President  of  the 
United  States,  of  which  Rear-Admiral  Daniel  Ammen  was  chairman.  This 
council  changed  the  plan  somewhat,  so  as  to  make  the  23  feet  mean  low- water 
channel  only  150  feet  wide,  gradually  shoaling  to  12  feet  on  an  extreme  width  of 
940  feet,  and  to  6  feet  at  an  extreme  width  of  1.060  feet;  the  channel- way  to  be 
symmetrical  in  cross-section  with  the  greatest  depth  in  the  middle.  This  was 
also  estimated  to  cost  about  115500,000.  After  being  memorialized.  Congress  re- 
ferred the  matter  to  the  War  Department  for  a  report,  which  was  made  by  my- 
self. I  submitted  an  estimate  for  work  during  the  next  fiscal  year  (the  one  just 
closed)  of  $100,000,  to  make  a  channel  23  feet  deep  at  mean  low- water  200  feet 
wide,  to  at  once  open  the  harbor  to  ocean  steamers  to  the  greatest  depth  pro- 
posed, leaving  the  widening  to  be  a  subsequent  matter.  Congress,  however, 
appropriated  only  $50,000  for  this  purpose.  The  interests  of  Providence,  as 
represented  by  some  of  its  most  prominent  public  and  business  men,  it  was 
thought,  in  view  of  the  amount  appropriated,  would  be  best  served  by  com- 
mencing the  center  line  of  the  new  channel  at  a  depth  of  20  feet  at  mean  low- 
water,  and  carrying  it  through  between  Fox  Point  and  Field's  Point  to  a  width 
as  great  as  the  money  would  allow.  This  latter  course  was  adopted  by  the  En- 
gineer Department. 

WORK  EXECUTED   DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1879. 

Advertisements  for  proposals  for  dredging  were  issued  August  5,  and  the  fol- 
lowing proposals  received  : — 

Abstract  of  jyroposals  received  at  the  Engineer  Office,  U.  8.  A.,  Newport,  S.  /.,  August  to,  1878,  for 

excavation  in  Providence  River,  Ji.  I. 


Name  aud  addrcBB  of  bidder. 


E.  R.  Seward,  Albany,  N.  Y 

George  C.  PobcH  &  Co.,  Baltimore,  Md 

S.  A.  Hammond,  Bridgeport,  Conn 

Atlantic  Drfd^na:  Co.,  Brooklyn,  N.  Y 

M.  F.  Brainard.  Albany,  N.  Y 

Morris  &  Cumings  Dredging  Co.,  New  York 

John  A.  Bouker,  New  York 

H.  N.  &  A.  J.  Beardslcy,  Bridgeport,  Conn 

Jcttme  &  Lyman  Boynton,  Bofiton,  Mass.,  and  Prov 
idence,  R.  I 


Price  per 
cubic  yd. 


$0  11 
13W 

14^ 

14H 

16 

18 

20 

25 


Commence. 


1878. 
Sept.  10. 


Sept. 

2. 

Oct. 

1. 

Oct. 

1. 

Sept. 

10. 

Oct. 

1. 

Oct. 

1. 

Sept.  15. 


Complete. 


1879. 
June  90. 
June  30. 
June  30. 
July  1. 
June  80. 
Aug.  1. 
July  1. 
June  90. 

Jan.     1. 


$45,000  will 
pay  f or— 


Yardii. 

891,a04. 

887.8TT8. 

324,984. 

810,.W4. 

810,344. 

28U250, 

250*000. 

226,000. 

180,000. 


E.  R.  Seward,  Albwiy,  N.  Y 


HARBOR  commissioners'  REPORT.  17 

AMraci  qf  contract  for  excavation  in  Prtwidence  River,  B.  I. 

^*^™cr'''     ^'oramence.   |    Complete. 
Aag.  at,  1878.  Sept  10,  1878. 


Name  and  address  of  contractor. 


Juno  80,  ISrO. 


The  contractor  did  not  commence  work  until  October  5,  1S78.  He  had  a  large 
dredge  of  the  clam-shell  pattern,  capable  of  dredging  probably  from  2,000  to  3,000 
cubic  yards  per  day,  six  scows  of  200  yards  capacity  each,  and  a  steam-tug.  The 
power  of  the  tug  and  capacity  of  the  scows,  owing  to  the  distance  to  the  dump- 
ing ground,  were  insufficient  to  keep  the  dredge  employed  continuously.  The 
worlt  was  prosecuted  up  to  December,  25,  1878.  The  weather  then  became  too 
cold  to  successfully  carry  it  on.  The  contractor  sent  his  dredge  to  New  York, 
ostensibly  for  the  purpose  of  repairing,  or  completing  the  necessary  repairs. 
Work  was  to  have  been  renewed,  weather  permitting. 

During  the  time  the  work  of  dredging  was  in  progress  there  was  removed  from 
the  channel  72,314  cubic  yards  of  mud.  This  excavation  made  a  cut  3,100  feet 
long,  70  feet  wide,  and  20  feet  deep  at  mean  low  water.  The  material  was  nearly 
all  deposited  in  the  deep  water  of  Narragansett  Bay,  between  Half-way  Rock 
and  Gould  Island,  and  Oonanicut  Island  and  Rhode  Island. 

The  amount  of  work  accomplished  was  not  satisfactory.  The  contractor  was 
duly  notified  that  his  rate  of  progress  was  too  slow.  On  his  assurance  of  putting 
on  additional  machinery  and  prosecuting  the  work  in  the  spring  with  vigor  he 
was  allowed  to  continue  with  what  facilities  he  had.  It  was  then  too  late  in  the 
fall  to  make  arrangements  to  put  other  parties  on  the  work  that  season,  and  it 
was  not  deemed  advisable  to  make  new  arrangements  for  the  spring  work,  as  the 
contractor  was  confident  of  his  ability  to  then  make  the  desired  rate  of  progress. 
The  winter  was  unusually  long  and  severe,  and  it  was  not  until  April  that  the 
weather  was  suitable  for  the  resumption  of  work.  The  contractor  was  urged  to 
begin  as  soon  as  possible.  He  promised  to  have  two  dredges  on  the  work  by 
April  1.  Under  date  of  March  19,  1878,  he  wrote  that  he  was  unable  to  procure 
suitable  dump  scows;  after  this  no  word  was  received  from  him,  and  communi- 
cations sent  to  him  were  unnoticed,  although  I  had  evidence  of  their  being 
received.  He  and  his  bondsmen  were  then  notified  that  the  terms  of  the  contract 
had  not  been  complied  with,  and  that  other  parties  would  be  invited  to  bid  for 
the  completion  of  the  work,  and  that  the  said  bondsmen  would  be  held  responsi- 
ble for  any  increased  cost. 

The  following  offers  were  received  in  answer  to  letters  addressed,  asking  for 
prices  for  doing  the  whole  or  part  of  the  work: 

H.  N.  &  A.  J.  Beardsley,  Bridgeport,  Conn 19i  cents  per  yard. 

Atlantic  Dredging  Company,  Brooklyn,  N.  Y 19^  cents  per  yard. 

Morris  &  Cuming's  Dredging  Company,  New  York  City 20   cents  per  yard. 

George  C.  Fobes  &  Co.,  Baltimore,  Md 21|  cents  per  yard. 

The  lowest  bid  received  was  19^  cents  per  cubic  yard,  which  is  8  cents  per  yard 
in  excess  of  the  contract  price.    The  prices  given  were  considered  excessive,  and 
8 
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for  this  reason,  and  because  the  contractors'  bonds  were  not  large  enough  to 
cover  the  diflference,  the  offers  were  rejected.  Mr.  Seward^s  contract  called  for 
the  removal  of  about  391,000  cubic  yards;  deducting  72,814  cubic  yards  removed, 
leaves  318,680  cubic  yards  to  be  dredged  to  complete  the  contract;  this  latter 
number  of  yards,  at  8  cents  per  cubic  yard  (the  difference  between  the  contract 
price,  Hi  cents,  and  the  lowest  offer  received.  19i  cents),  amounts  to  $25,494.88. 
The  reserve  held  on  work  done  (10  per  cent.)  is  $831.62.  The  amount  of  bond 
given  for  faithful  performance  of  contract  was  $5000,  which  amount,  if  added  to 
the  reserve  and  subtracted  from  $25,494.88  (the  amount  necessary  to  complete 
the  contract  at  the  increased  price),  would  leave  a  deficit  of  $19,663.26. 

The  dumping  ground  for  this  work  is  19  miles  from  Providence  and  it  is  be- 
cause of  this  great  distance  that  all  excavated  material  must  be  towed,  that  the 
prices  asked  were  so  high.  The  ground  was  selected  as  the  nearest  place  known 
to  me,  where  objections  could  not  be  mised  to  the  dumping  In  the  work  in 
Providence  Kiver  under  my  direction  in  previous  years,  many  complaints  were 
made  of  dumping  done  to  the  injury  of  property  on  the  adjoining  shores.  A 
law  of  the  State  of  Rhode  Island  prohibits  dumping  on  the  east  side  of  Provi- 
dence River  below  Devil's  Hand  Rock.  The  State  Board  of  Harbor  Commis- 
sioners are  unwilling  to  have  any  material  dumped  except  at  or  in  the  vicinity  of 
the  dumping-ground  selected  or  on  the  flats  in  Providence  Harbor  above  Sassa- 
fras Point.  The  water  at  the  latter  place  is  too  shoal  to  permit  dumping  except 
at  high- water. 

It  is  proposed  to  withhold  the  remainder  of  the  appropriation  of  $50,000  made 
by  act  approved  June  18,  1878,  until  the  appropriation  of  $60,000  by  act  ap 
proved  March  3,  1879,  is  made  available,  and  then  to  invite  proposals  in  the- 
usual  manner  for  the  whole  amount.  It  is  thought  that  the  interests  of  the  gov- 
ernment will  be  best  served  by  so  doing,  as  it  will  offer  greater  inducements  to 
procure  suitable  means  to  perform  the  work. 

This  work  has  been  under  the  superintendence  of  Mr.  H.  A.  Bentley,  assistant 
engineer. 

BULKHEAD    KOCK. 

This  rock,  as  before  stated,  was  removed  to  about  14  feet  depth,  under  an  ap- 
propriation of  $2,500  made  in  1870.  The  line  of  the  east  side  of  the  proposed 
channel,  by  the  new  plan  of  improvement,  extends  east  of  the  rock,  and  to  make 
the  required  width  and  depth  at  this  point  requires  a  depth  of  20  feet  at  mean 
low-water  on  Bulkhead  Rock.  Advertisements  were  issued  for  doing  this  under 
date  of  May  30,  1879,  and  the  following  bids  were  received: 

Abstract  of  propwals  received  at  the  Engineer  Office,  U.  S.  A.,  June  26,  1879,  at  U  m.^  for  the  re- 
moval  qf  BtUkAead  Bock,  Providetice  Siver,  R.  I.,  to  a  depth  <tf  iOftet  at  mean  low-water. 


Name  and  address  of  bidder. 


Price. 


David  V.  Howell.  Havannah,  Ga $.3,999  00 

iMiac  A.  Sylvester,  Newton,  Mass 7,169  00 


Commence 


Complete. 


Remarks. 


Sept.  1, 1879  June  80,1880  Bid  Informal. 
JuDeaO.1880 


Goo. W.Townsend.SU  Atlantic  ave.,Boi<ton,Ma88     7,860  00     .Jane 30,1880i 
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The  contract  will  be  awarded  to  the  lowest  bidder,  Mr.  D.  Y.  Howdll,  on  his 
furDishing  evidence  of  his  ability  to  perform  the  work,  and  satisfactory  bonds. 

THE  PROBABLE  OPERATIONS    DURIKG  NEXT   FISCAL  TEAB. 

Will  be  the  continuation  of  the  dredging  above  Field's  Point  to  make  a  depth  of 
30  feet  at  mean  low-water  and  a  channel  of  23  feet  depth  and  200  feet  width 
throagh  Pawtuxet  shoal  and  the  removal  of  Bulkhead  Rock  to  a  depth  of  20  feet 
at  mean  low-water. 

The  amount  of  money  estimated  necessary  to  complete  this  improvement  is 
$390,000,  of  which  $100,000  could  be  expended  Judiciously  during  the  next  fiscal 
year. 

IMPORTANCE  OF    THE  IMPROVEMENT. 

Providence  is  a  city  of  about  100,000  inhabitants  and  is  the  second  city  in  size 
and  importance  in  New  England.  It  is  a  manufacturing  city  of  importance.  Large 
quantities  of  arms  of  war  are  made  here.  It  is  a  very  convenient  distributing 
point,  and  its  fine  approaches  from  the  ocean  will  give  it  a  large  opportunity  for 
foreign  trade  as  soon  as  the  contemplated  deep  channel  is  secured. 

The  total  number  of  vessels  that  arrived  at  the  port  of  Providence  during  the 
year  1978  was  5,580,  of  which  1,975  were  steamers  from  Baltimore,  Philadelphia, 
New  York,  Fall  River,  and  Newport;  3,440  were  barks,  brigs,  schooners,  sloops, 
and  barges  from  various  American  ports,  and  112  foreign  barks,  brigs,  and 
schooners.  Providence  is  in  the  Providence  collection  district,  and  that  place  is 
a  port  of  entry.  The  amount  of  revenue  collected  there  during  the  fiscal  year 
ending  June  30,  1879,  was  $146,187.79. 

MONET  STATEMENT. 

Improvement  of  Providence  Biter  and  NarragavMtt  Bay. 

July  1, 1878,  amount  available |50,000  00 

Amount  appropriated  by  act  approved  March  3,  1879. . ..     60,000  00 

$110,000  00 

July  1,  1879,  amount  expended  during  fiscal  year 10,532  69 

July  1. 1879,  outstanding  liabilities 831  62 

11,364  31 


July  1, 1879,  amoimt  available 98.635  69 


Amount  (estimated)  required  for  completion  of  existing  project 390,000  00 

Amount  that  can  be  profitabl}'  expended  in  fiscal  year  ending  June 

30lh,  1881 100,000  00 

Improvement  of  Providence  Biter — Bemoval  of  Bulkliead  Bock. 

July  1,  1878,  amount  available $5,000  00 

July  1, 1879,  amount  expended  during  fiscal  year 5  20 

July  1, 1879,  amount  available 4,994  80 
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Improvement  of  Block  Idaiid  Jlarbar^  Rluode  Island, 

ITS  LOCATION  AND  SIZE. 

It  is  placed  on  the  east  side  of  the  island  toward  its  south  end.  It  consists  of 
an  inner  harbor  of  about  H  acres  having  a  mean  low-water  depth  of  7  feet.  This 
little  harbor  is  composed  of  stone  up  to  the  level  of  low-water,  and  then  of  a 
timber  crib  filled  with  stone,  the  inner  side  being  lined  with  piling  to  protect  the 
vessels.  It  is  entered  by  an  opening  60  feet  wide.  Outside  of  this  is  a  larger 
sheltered  place  secured  from  gales  except  in  the  northeast  quarter,  (which  are 
not  serious,)  and  from  which  a  partial  shelter  sufilces.  This  outer  harbor  is 
formed  by  a  breakwater  of  rip-rap  granite,  extending  out  about  1,100 feet' beyond 
the  inner  harbor;  then  there  is  an  opening  of  200  feet  with  a  depth  of  18  feet  at 
mean  low-water;  then  a  detached  piece  curving  to  the  westward  which  is  800  feet 
long  terminating  in  about  24  feet  depth  at  mean  low-water.  Another  piece  de- 
tached again  can  at  some  future  time  be  added  extending  towards  the  shore  so  as 
to  greatly  increase  the  completely  sheltered  area,  and  by  dredging  the  depth  can 
be  made  24  feet  at  mean  low-water.  The  mean  rise  of  the  tide  is  about  3  feet. 
A  steamboat  wharf  has  been  built  just  outside  the  inner  harbor,  and  all  the  facili- 
ties necessary  to  the  local  wants  of  the  island,  and  its  use  as  a  summer  resort,  are 
provided.  The  lighting  of  its  approaches  is  now  in  charge  of  tlie  Light-House 
Department. 

This  harbor  is  an  enlarged  modification  of  the  original  design  of  a  harbor  for 
local  purposes.  The  first  plan  was  to  build  it  of  riprap  up  to  low- water  and  sur- 
mount this  with  a  cut-stone  parapet.  The  change  permitted  the  enlargement  of 
the  area  and  a  reduction  of  the  cost. 


IMPORTANCE  OP  THE  WORK. 

Block  Island  is  about  9  miles  long  and  4  miles  broad  with  a  permanent  popula- 
tion of  about  1,400  souls.  Heretofore  their  means  of  living  was  by  fishing 
and  farming,  and  their  want  of  harbors  made  them  very  isolated.  There  are  no 
rocks  tVi  gitu  to  form  long  projecting  headlands  and  sheltered  areas,  the  formation 
being  of  sand,  clay,  gravel,  and  ancient  glacial  deposits,  gradually  undermined 
by  the  waves  and  leaving  a  dangerous  surf-beaten  shore.  The  island  is  about  10 
miles  from  the  mainland  at  Point  Judith,  about  13  miles  from  Montauk  Point  on 
the  west,  and  about  39  miles  from  No  Man's  Land  and  Martha's  Vineyard  on  the 
east.  A  depth  of  water  for  the  largest  ships  exists  all  arouhd  it.  Since  the  har- 
bor was  begun  a  first-class  light-house  and  fog-signaling  apparatus  has  been 
erected  on  the  southeast  part  of  the  island,  making  it  a  most  desirable  point  to 
correct  the  ship's  reckoning  on  approaching  the  shore,  since  a  safe  lee  can  be 
made  on  one  side  or  the  other  of  the  island,  and  pilots  found  ready  to  conduct 
them  to  port.  Here  the  government  has  also  provided  a  life-saving  station  in  the 
shelter  of  the  breakwater.  A  light-house  has  for  a  long  time  existed  on  the  north 
end  of  the  island,  and  there  only  appears  to  be  wanting  now  a  good  fog-signal  on 
the  southwest  end  of  the  island,  to  guide  vessels  coming  out  of  the  Long  Island 
Sound  and  going  to  sea  between  the  island  and  Montauk  light,  and  also  the 
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coasters  going  eastward  outside  of  Long  Island,  on  their  way  to  Vineyard  Sound 
and  Buzzard's  Bay.  More  wrecks  arc  made  on  this  southwest  shore  than  on  any 
other  part  of  the  island. 

The  completion  of  the  inner  harbor  led  to  the  acquirement  by  the  islanders  of 
KTeral  decked  schooners,  which  they  could  not  have  before,  no  craft  being  tid" 
luissible  that  could  not  be  hiuiled  on  the  shore  in  storms  beyond  the  reach  of  the 
waves.  Fishing-smacks  from  great  distances  also  seek  shelter  here,  and  thus  the 
capacity  of  the  harbor  is  fully  tried  at  times.  Were  a  larger  harbor  constructed 
it  would  often  be  filled  with  coasters,  to  which  it  would  furnish  a  much  needed 
shelter  between  Long  Island  and  Vineyard  Sounds. 

The  deep  water  all  around  the  island  always  makes  it  possible  for  vessels  to 
find  shelter  behind  it  from  any  winds;  but  the  sudden  changes  which  generally 
occur  from  heavy  southeast  gales  to  equally  strong  ones  from  the  northwest,  pre- 
vent any  ordinary  coasting-vessels  seeking  the  northwest  side  to  escape  the  south- 
easters  (which  are  the  most  destructive  on  account  of  high- tides  and  waves),  for 
unless  manned  by  large  crews,  as  the  mackerel  men  only  are,  the  sudden  changes 
would  cat<^>h  them  before  they  could  escape  from  the  lee  shore. 

The  island,  however,  would  readily  furnish  this  shelter  to  a  fleet  of  war 
steamers  ready  to  move  with  a  change  of  the  wind,  so  that  the  objection  some- 
times made  to  constructing  a  large  harbor  here  because  it  might  be  of  advantage 
to  an  enemy  in  war  has  but  little  weight.  The  immediate  effect  of  the  new  har- 
bor has  been  to  much  increase  the  Ashing  facilities  and  wealth  of  the  island,  and 
to  furnish  a  means  of  convenient  lauding  for  an  ocean  summer  resort  that  is  in- 
creasing in  importance  at  a  very  rapid  rate.  It  has  led  to  increased  facilities  for 
ocean  navigation,  and  when  connected  with  the  main  land  by  telegraph,  as  it 
probably  soon  will,  will  be  the  advanced  post  to  signal  the  approach  of  European 
vessels  to  our  shores.  It  is  probably  but  the  beginning  of  a  greater  harbor  of 
more  general  value  to  the  coasting  navigation. 

WORK  DURUVG  THE  PAST  FISCAL  YEAR. 

Under  a  contract  before  made,  some  riprap  stone  was  being  deposited  to  fill  up 
places  that  had  settled  during  the  storms  of  the  previous  winter.  This  was  com- 
pleted during  the  last  season,  2,927  tons  having  been  deposited.  This  completed 
the  harbor  as  constructed  for  local  purposes.  In  the  beginning  of  1879  the  Light- 
House  Department  assumed  charge  of  lighting  the  entrance;  our  superintendence 
over  the  stnicture  ceased,  and  the  public  property  employed  on  the  work  was 
transferred  elsewhere  or  disposed  of  by  public  sale.  A  small  remainder  of  the 
Appropriation  will  be  used  in  preparing  a  detailed  account  and  drawings  illustra- 
tive of  the  work  when  the  present  season's  work  elsewhere  closes.  No  other 
work  is  now  anticipated,  and  no  further  appropriation  is  recommended. 

BRIEF  HISTORY  OF  THE  IMPROVEMENT. 


« 


The  breakwater  was  commenced  in  October,  1870,  and  completed  in  Novem- 
^r,  1878.  The  amount  of  stone  used  in  its  conMruction  was  about  96,000  tons. 
The  inner  harbor  was  built  in  1871  and  l&'i2.  The  cribwoik  contains  about 
320,000  feet  (board  measure)  of  timber  and  6,000  tons  of  stone.     This  inner  bar^ 
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bor  was  dredged  to  7  feet  depth  at  mean  low-water  in  1872  and  1873.  The  depth 
before  dredging  was  from  0  to  4^  feet.  There  has  been  removed  from  the 
sheltered  anchorage  about  8,000  tons  of  bowlders. 

Block  Island  is  in  the  Newport  collection-district,  and  Newport  is  the  nearest 
port  of  entry.  The  amount  of  revenue  collected  there  during  the  fiscal  year 
ending  June  30,  1879,  was  91,811.01. 

MONEY  STATEMENT. 

July  1,  1878,  amount  available $5,654  72 

July  1,  1879,  amount  expended  during  the  fiscal  year 5,209  19 

July  1,  1879,  amount  available 845  53 


Improvement  of  LUUe  Narragansett  Bay,  Wiode  Island  and  Connecticut. 

LOCALITY  OP  IMPROVEMENT. 

Little  Narragansett  Bay  is  at  the  mouth  of  Pawcatuck  River  and  is  between 
Stonington  and  Watch  Hill.  It  is  separated  from  the  ocean  by  a  narrow  sand 
beach  extending  from  Watch  Hill  toward  Stonington,  a  distance  of  about  8  miles, 
leaving  an  opening  between  its  end  and  Stonington  of  about  1  mile.  The  water 
in  this  bay  is  shoal;  4^  feet  at  mean  low- water  is  the  greatest  depth  that  can  be 
carried  across  it.  The  Pawcatuck  River,  navigable  to  Westerly,  a  distance  about 
5  miles  from  its  mouth,  can  only  be  approached  through  this  bay;  this  river  has 
been  improved  by  the  general  government  under  my  direction  so  that  there  is 
now  a  channel  75  feet  wide  and  5i  feet  deep  at  mean  low-water  up  to  Westerly. 
The  mean  rise  of  the  tide  is  about  2  6-10  feet. 


HISTORY  OF  PREVIOUS  IMPROVEMENT. 

The  river  and  harbor  act  of  March  3,  1875,  directed  a  survey  of  this  bay, 
which  was  made  during  the  summer  of  1875,  and  reported  on  November  30, 1875. 
(See  Annual  Report  for  1876,  Part  I,  pp.  217  et  aeq.)  The  improvement  recom- 
mended in  this  report  was  for  a  channel  200  feet  wide  and  7^  feet  deep  at  mean 
low-water,  extending  across  the  north  shore  of  the  bay  from  Pawcatuck  Point  to 
the  deep  water  near  the  mouth  of  the  bay  opposite  Sandy  Point,  and  the  re- 
moval of  dangerous  rocks  in  the  channel  near  Rhodes'  Folly  and  Watch  Hill 
The  estimated  cost  of  this  improvement  was  $51,000. 

Congress  by  act  of  August  14,  1876,  appropriated  $5,000  for  the  work.  This 
money  was  expended  in  removing  the  rocks  near  Rhodes'  Folly  and  in  dredging 
and  removing  rocks  from  the  east  end  of  the  proposed  channel  at  Pawcatuck 
Point 
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WORE  BXBCUTBD  DURING  FISCAL  TEAR  ENDING  JUNE  80,   1879. 

By  act  of  Congress  approved  June  18,  1878,  an  appropriation  of  $10,000  was 
made  for  tlie  continuation  of  tlie  improvement.  Advertisements  for  proposals 
for  excavation  were  issued  August  6,  1878.  The  following  tenders  were  re- 
ceived in  answer  to  the  advertisement: 


Abstract  of  propamls  received  at  the  Engineern  Office,    U.  8.  A.,  Newport,  B.  /.,  on 
TaescUiy,  August  20,  1878,  for  excavation  in  Little  Narragan- 
sett  Bay^  Rhode  Island  and  Connecticut 


Name  and  address. 


B.  R,  Seward,  Albany,  N.  Y  

Morrta  &  Camming's  Dredging  Co.,  N.  Y.  City. 

S.  A  Hammond,  Bridgeport,  Conn 

James  Caler,  dumford,  Conn  

Oeorw  C.  Fobej*  A  Co.,  Baltimore,  Md 

Moirfe  P.  Bralnard,  Albany,  N.  Y 
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Abstract  of  contract  for  excavation  in  Little  NarraganseU  Bay,  Rhode  Island  and 

Connecticut. 


Name  and  address  of  contractor. 


B.  R.  Seward,  Albany,  N.  Y. 


Date  of  con- 
tract. 


Aug.  22,  1878 


Commence. 


Complete. 


Sept.    2,    1878  June  80,  1879 


Mr.  Seward  arranged  with  Mr.  8.  A.  Hammond,  of  Bridgeport,  to  do  this 
work  for  him.  Operations  were  begun  August  30,  with  a  dredge  and  dump- 
scows,  a  tug,  and  a  stone-scow  with  steam  hoisting  apparatus.  The  work  was 
continued  until  December  23,  when  it  had  to  be  suspended  because  of  the  cold 
weather.  It  was  resumed  again  April  3,  1879,  and  continued  until  June  30, 
when  the  contract  was  completed. 

There  were  removed  under  this  contract  19,776.85  cubic  yards  of  material,  in- 
cluding bowlders  of  1  cubic  yard,  and  348.60  cubic  yards  of  bowlders  of  a  larger 
6ize  than  one  cubic  yard..  The  channel  completed  around  Pawcatuck  Point  is  7^ 
feet  doep  at  mean  low-water,  about  900  feet  long,  and  185  feet  wide.  It  is  thought 
that  the  work  done  embraces  all  the  difficult  excavation  that  will  be  encountered, 
with  the  exception  of  15  feet  additional  width  necessary  to  make  the  required 
width  of  channel  of  200  feet.  This  work  has  been  under  the  superintendence  of 
Mr.  H.  A.  Bentley,  assistant  engineer. 
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FROBABLB  OPERATIONS   DURING  TUB  NEXT   FISCAL.  YEAR. 

The  act  of  Congress  approved  March  3,  1879,  appropriated  $5,000  for  the  con- 
tinuation of  this  improvement,  but  the  money  has  not  yet  been  made  available. 
It  is  proposed  with  this  money  to  excavate  a  channel  of  a  depth  of  7i  feet  at 
mean  low- water,  and  of  as  great  a  width  as  the  money  will  pay  for,  from  the  chan- 
nel already  made  at  Pawcatuck  Point  to  the  deep  water  opposite  Sandy  Point. 
This  will  be  done  during  the  year  if  the  money  is  made  ava^able  in  time.  Mr. 
Hammond  will  also  be  employed  for  a  short  time  in  cleaning  up  the  cuts  already 
made. 

The  amount  of  money  necessary  to  complete  the  projected  improvement  is 
$31,000.  It  is  desirable  that  $20,000  should  be  appropriated  for  the  fiscal  year 
ending  June  30,  1881,  as  this  amount  would  probably  secure  a  channel  that 
could  be  navigated,  although  not  of  the  required  width. 

IMPORTANCE  OP  THE  IMPROVEMECNT. 

The  places  that  will  be  benefited  by  this  improvement  are  Westerly  and  Watch 
Hill.  Westerly  is  a  manufacturing  village  on  the  Pawcatuck  River.  It  has  fine 
stone-quarries,  and  is  generally  a  thriving  town.  The  full  value  of  the  improve- 
ment of  the  Pawcatuck  River  made  by  the  general  government  cannot  be  real- 
ized until  the  projected  improvement  in  the  bay  is  completed.  This  improve- 
ment will  also  be  of  the  greatest  value  to  Watch  Hill,  which  has  its  only  landing 
in  the  bay.  Watch  Hill  is  a  popular  summer  resort  where  45,000  passengers  were 
landed  from  the  steamboats  during  the  past  year. 

The  number  of  vessels  taken  through  Little  Narragansett  Bay  during  the  year 
1878  was  205  There  were  81  vessels  drawing  too  much  water  to  cross  the  bay 
that  were  lightered  at  Stonington  and  their  cargoes  taken  to  Westerly. 

The  accompanying  map,  in  8  sheets,  of  Pawcatuck  River  and  Little  Narragan- 
sett Bay  shows  the  present  condition  of  the  water  communication  between  West- 
erly and  Watch  Hill  with  the  sound,  and  the  proposed  improvement. 

Little  Narragansett  Bay  is  in  the  collection-districts  of  Providence  and  Ston- 
ington; the  latter  is  the  nearest  port  of  entry.  The  revenue  collected  during  the 
fiscal  year  ending  June  80,  1879,  was:  Providence,  $145,187.79;  Stonington, 
$1,811.49. 

MONEY  STATEMENT. 

July  1,  1878,  amount  available $10,079  38 

Amount  appropriated  by  act  approved  March  8,  1879 5,000  00 

$15,679  38 

July  1,  1879,  amount  expended  during  fiscal  year 8,156  81 

July  1,  1879,  outstanding  liabilities 828  60 

— 8,985  41 

July  1,  1879,  amount  available 6,693  97 

Amount  (estimated)  required  for  completion  of  existing  project 81,000  00 

Amount    that    can  be    profitably  expended    in  fiscal  year  ending 

June  80,  1881 20,U0O  00 


HARBOR    commissioners'    REPORT.  25 


COMMUNICATION  FROM  GEX.  G.  K.^WARKEN. 

Engineer  Office  U.  8.  Army, 

Newport,  R.  I.,  January^S,  1880. 

^  Chainn/m,  Harbor  CommiMioners  Statu  of  Rhode  hhind: 

8n> 
«t:     'Xhe  following  is  a  rcRume  of  operations  for  the  improvement  of  Provi- 

^  River  from  June  30.  the  date  of  my  annual  report  to  the  Chief  of  Engin- 

\^'l^  Dec.  Ist,  1879.     The  appropriation  of  $60,000  for  this  improvement,  by 

Ad    ^'^'^S*'®®^  approved  March  3,  1879,  was  made  available  July  30,  1879. 
1^  ^^"^isements  for  dredging  under  this  appropriation,  and  the  remainder  of 

.n^  ^''opriation  of  $50,000  by  act  approved  June  18,  1878;  were  issued  August 


6,  l&l^, 


Hnd  on  the  2flth  the  following  bids  were  received. 


KlAft^^ic  Dredging  Co. ,  Brooklyn,  N.  Y 16  cents  per  cubic  yard. 

H.  N.  &  A.  J.  Beurdsley,  Bridgeport.  Conn 17 

Morris  &  Cummings  Dredging  Co.,  N.  Y.  City 18 

Boynton  Bros. ,  Providence,  R.  1 23  50  100  *' 

Geo.  C.  Fobes  &  Co.,  Baltimore,  Md 24 

Augustus  B.  Martin,  Boston,  Mass.,  above  Fields  Point. 33 
At  Pawtuxet 40 


<4  (  (  <  < 

<  t  <  <  t  4 

«  4  • *  it 

«  <  t «  << 


t  <  14  II 


The  contract  was  awarded  to  the  Atlantic  Dredging  Co.,  tlie  lowest  biddiT 
*t  Itt  cents.  This  company  commenced  work  September  24,  1870,  and  up  to 
December  1,  1879,  removed  85.271  cubic  yards  of  material  from  that  part  of  the 
Providence  River  above  Sassafras  Point,  making  a  depth  of  20  feet  at  mean  low 
wjuer. 

Retnovnl  of  BuUcliedd  Rock. 

The  lowest  bidder  at  the  opening  of  proposals  for  the  removal  of  this  rock, 
June  28, 1879,  failed  to  enter  into  contract  and  the  work  was  awarded  to  the  next 
lowest  bidder,  Mr.  Isaac  A.  Sylvester  of  Newton,  Mass..  at  the  price  of  $7,169 
^orihe  removal  of  the  entire  rock  to  a  deinh  of  20  feet  at  mean  low  water.  This 
Work  will  be  commenced  in  the  early  spring  of  1880  and  the  rock  will  probably 
oe  removed  to  the  required  depth  during  the  season. 

Advance  sheets  from  the  Annual  Report  of  the  Chief  of  Engineers  for  1879 
^Dtaining  my  report  upon  the'works  in  Rhode  Island,  &c.,  are  sent  herewith. 

Very  respectfully, 

G.  K.  WARREN, 
Lieutenant  Cftt/tnel  Engineers  ami  Brevet  Major-General,  V.  S.  A. 
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PREAMBLE  AND  RESOLUTION  AS  TO  DREDGING  BY  CITY  UNDER 

CONTRACT  OP  MARCH  2,  1878. 

[Passed  .April  9, 1879.] 

Whkreab,  The  Committee  on  the  Brook  Street  District,  of  the  City  of  Provi- 
dence, has  asked  for  directions  in  regard  to  the  dredging  required  under  the  con- 
tract of  March  2,  1878.  therefore 

Benolved,  That  the  CMty  be  requested  to  dredge  to  a  uniform  depth  of  twelve 
(12)  feet  at  mean  low  water,  opposite  Carpenter's  wharf  and  to  make  a  channel 
of  equal  depth  from  said  wharf  to  the  present  channel  leading  to  the  draw  in 
Washington  bridge,  Further  to  dredge  between  the  harbor  line  and  the  channel 
a  uniform  depth  of  twelve  (12)  feet  at  mean  low  water  from  Bower  street  south- 
erly to  a  point  seventy-five  feet  northerly  from  India  street.  Any  further  dredg- 
ing, which  may  be  required  to  conform  to  the  contract  will  be  defined  hereafter. 
The  measurement  of  the  quantity  removed  may  be  taken  in  the  scows  by  a  com- 
petent person,  satisfactory  to  the  Harbor  Commissioners,  on  the  basis  established 
by  tiie  United  States  Engineers.  The  place  or  places  for  dumping  this  matorial 
will  be  located  by  Harbor  Commissioners  on  application. 
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HARBOR  COMMISSIONERS'  REPORT. 


To  the  Honorable  the  Oeneral  Assembly  of  the  State  of  Rhode  Island^ 
etc: 

The  Board  of  Harbor  Commissioners  respectfully  submit  their  fifth 
annwal  report: 

APPOINTMENT  TO  THE    BOARD. 

At  the  May  Session  of  this  General  Assembly,  His  Excellency,  the 
Governor,  with  the  advice  and  consent  of  the  Senate,  re-appointed 
Jedediah  Williams,  whose  term  of  service  as  Harbor  Commissioner 
expired  in  June,  for  a  further  term  of  three  years. 

WORK   WITH    U.    S.    GOVERNMENT  APPROPRIATION. 

The  scheme  of  improvement  for  Providence  River  and  Narragansett 
Bay,  projected  by  the  Harbor  Commissioners  in  1877,  and  being  exe- 
cuted by  the  United  States  Government,  under  direction  of  the  Engi- 
neer Department,  has  made  very  satisfactory  progress  during  the  past 
year. 

The  sum  of  $110,000,  in  addition  to  the  sum  of  $5,000  for  the  re- 
moval of  Bulkhead  Rock,  which  had  been  made  by  Congress  for  the 
continuation  of  this  work,  was  increased  by  an  appropriation  of  $60,- 
000  by  an  act  of  Congress  approved  June  14, 1880.  The  estimated  cost 
of  the  special  work  proposed  by  the  Commissioners  was  $500,000,  of 
which  the  sums  now  appropriated  amount  to  $170,000. 

The  work  already  executed  under  these  appropriations  has  secured  a 
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ship  channel  across  the  long  bar  of  Providence  harbor  at  least  twenty 
feet  deep  at  low  water  and  300  to  400  feet  wide.  The  length  of  cut 
across  this  bar  is  about  7,600  feet,  or  nearly  one  and  one-half  miles. 
The  least  depth  of  water  on  the  bar  before  the  improvement  was  about 
fourteen  feet,  but  even  this  depth  was  not  found  over  a  space  of  suffi- 
cient width  and  length  to  be  available  for  the  safe  passage  of  vessels. 

The  work  has  also  secured  a  channel  across  the  Pawtuxet  bar  about 
4,000  feet  long,  twenty-three  feet  deep  at  low  water,  and  200  feet  or 
more  in  width.     The  least  depth  here  was  about  eighteen  feet. 

The  work  yet  to  be  done  will  consist  mainly  in  widening  these  chan- 
nels and  in  deepening  that  across  the  Providence  Harbor  bar.  What 
has  now  been  accomplished  will  enable  ocean  ships  to  come  to  Fox 
Point  wharf.  The  coal  carrying  traffic  feels  an  impulse  from  the  im- 
proved channel  accommodations,  and  cargoes  of  2,500  tons  of  coal  now 
come  to  the  port,  where  the  maximum  cargoes  brought  previous  to  the 
dredging  are  said  to  have  been  about  1,000  tons. 

The  dangerous  Bulkhead  Rock  which  lifted  itself  into  the  channel 
between  Pomham  and  Fuller's  lights  has  been  blasted  away  during  the 
past  season,  and  the  buoy  which  marked  its  place  removed.  A  special 
appropriation  of  $5,000  made  by  Congress  for  this  was  insufficient 
and  the  additional  sum  required  was  made  up  out  of  the  appropriations 
for  the  main  channel. 

The  interesting  report  of  Gen.  G.  K.  Warren,  Lieutenat-Colonel  of 
Engineers,  in  charge  of  the  improvement  of  harbors  and  rivers  on  this 
coast,  to  the  Chief  of  Engineers,  U.  S.  A.,  is  largely  quoted  in  appen- 
dix A  to  this  report,  from  advance  sheets  kindly  sent  to  us,  and  we 
ask  especial  attention  to  the  valuable  information  there  given.  We  are 
further  indebted  to  Gen.  Warren  for  a  resume  of  operations  for  the 
improvement  of  Providence  River  after  the  date  of  his  report,  at  the 
close  of  the  fiscal  year,  which  will  also  be  found  in  the  appendix. 

It  becomes  more  and  more  evident  to  us,  that  true  economy  in  ex- 
penditure for  dredging  requires  the  adoption,  in  part  at  least,  of  the 
practice  common  in  European  ports,  for  the  local  authorities  to  own 
dredging  and  towing  apparatus,  and  to  furnish  it,  at  moderate  rates, 
to  those  who  do  the  work. 


HARBOR  commissioners'   REPORT. 


DUMPING   GROUND. 

The  damping  ground  for  material  dredged  under  the  United  States 
Government  is  in  deep  water  near  Half  Way  Rock,  east  of  Conanicut 
island.  Assent  was  given  to  dumping  a  small  amount  of  dredged 
material  on  the  east  side  of  Providence  Harbor,  under  certain  restric- 
tions, including  the  requirement  that  no  dumping  should  be^ within 
seven  hundred  feet  of  the  harbor  line.  Assent  was  also  given  to 
damping  on  the  west  side  of  Providence  Harbor  under  similar  restric- 
tions, except  that  the  limit  of  distance  from  the  harbor  line  for  dump- 
ing was  reduced  to  six  hundred  feet.  It  is  not  thought  to  be  advisable 
to  allow  any  more  dumping  in  either  of  these  localities  until  suitable 
ret-aining  walls  are  built. 

General  Warren  called  the  attention  of  the  Board,  in  December,  to 
dumping  which  had  been  done  on  the  east  side  of  the  harbor  in  an 
objectionable  position.  This  dumping  was  wholly  unauthorized  and 
was  done  by  parties  dredging  near  the  Wilkesbarre  Pier.  Action  will 
probably  be  taken  to  cause  the  removal  of  as  much  material  as  was 
dumped  without  authority.  Assent  was  given  to  dumping  dredged 
material  at  two  points  in  Seekonk  River,  under  certain  restrictions. 
One  point  was  on  the  west  side  between  Red  Bridge  and  Washington 
Bridge,  not  nearer  the  channel  than  450  feet  west  of  the  harbor  line. 
The  other  point  was  on  the  east  side,  above  Walker's  Point,  not  more 
than  400  feet  from  shore  at  the  middle  of  the  dumping  ground.  Per- 
mits for  dumping  at  these  points  are  not  considered  to  be  now  in  force. 

SURVEYS  AND   PLANS. 

Surveys  have  been  made  during  the  year  for  the  establishment  of 
certain  harbor  lines,  and  copies  have  been  taken  of  several  valuable 
plans  made  by  the  Coast  Survey  Department  for  the  city  of  Providence. 
The  City  Engineer  has  made  copies  oi  plans  owned  by  the  State  and 
in  charge  of  the  Harbor  Commissioners,  so  that  the  convenience  of 
both  offices  in  the  use  of  the  plans  is  increased  and  the  chance  of  their 
destruction  by  accident  is  lessened. 
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HARBOR   LINES. 

The  harbor  lines  proposed  to  be  established  in  Barrington  River  have 
not  been  determined  upon  because  of  a  request  for  delay  by  the  parties 
specially  interested,  and  who  bore  the  cost  of  the  surveys.  A  harbor 
line  from  above  Sassafras  Point  to  below  Field's  Point  was  established 
by  chapter  819  of  the  Public  Laws,  passed  April  16, 1880.  Notice  has 
been  given  of  the  proposed  establishment  of  harbor  lines  from  near 
Field's  Point  to  Rock  Island  and  including  the  mouth  of  Pawtuxet 
River.  Informal  hearings  have  been  held  upon  this  matter  and  the 
lines  will  probably  be  submitted  to  the  Governor  and  Senate  during 
this  session. 

BRIDGES  IN  SEEKONK    RIVER. 

Attention  has  been  repeatedly  called  to  the  serious  nature  of  the 
obstructions  to  navigation  in  the  Seekonk  River,  and  this  Board, 
in  its  last  report,  urged  the  appointment  of  a  special  commission  to 
consider  and  report  to  the  General  Assembly  upon  the  matter.  Such 
a  comnlission  was  appointed  and  is  required  to  report  at  this  session. 
This  Board  is  convinced  that  prompt  relief  from  the  obstructions 
which  have  been  deliberately  placed  near  mouth  of  this  river,  is  im- 
peratively needed. 

LICENSES,     ETC. 

Licenses  have  been  issued  for  the  construction  of  wharves  as  follows: 

1.  April  14,  to  William  A.  Cushman,  to  construct  a  wharf  on  the 
west  side  of  Seekonk  River  below  Red  Bridge. 

2.  April  28,  to  Hopkins,  Pomroy  &  Co.,  to  repair  their  wharves  on 
the  west  side  of  Providence  River,  above  Point  Street  Bridge. 

3.  May  24,  to  representatives  of  the. estate  of  E.  Simmons  to  repair 
Simmons'  Wharf,  on  Providence  River. 

4.  July  13,  to  the  Providence  Waterworks  for  extension  along  the 
Dorrance  Street  Wharf  in  Providence. 

5.  November  10,  to  the  Boston  and  Providence  Railroad  Corpora- 
tion for  rebuilding  a  portion  of  their  wharf  at  India  Point  in  Provi- 
dence. 
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Assent^  to  various  constructions^  has  been  given  as  follows: 

1.  March  3,  to  V.  V.  Chace,  at  Sabin's  Point. 

2.  June  2,  to  J.  E.  Buckingham,  at  Drownville. 

3.  June  2,  to  M.  B.  Sutton,  at  Kettle  Point. 

4.  June  23,  to  R.  B.  Higgins  &  Co.,  at  Drownville. 

5.  June  23,  to  V.  V.  Chace,  at  Pawtuxet  Neck. 

6.  July  13,  to  W.  H.  Allin,  at  Bullock's  Cove. 

7.  September  15,  to  E.  C.  Potter,  at  Nayatt  Point. 

8.  December  1,  to  Warren  Manufacturing  Company,  at  Warren. 

9.  December  1,  to  0.  Chace,  in  Kickamuit  River. 

Action  has  been  taken  to  prevent  unauthorized  construction  in 
other  places. 

Attention  has  been  called  to  various  encroachments  upon  and  obstruc- 
tions in  the  public  tide  waters,  and  action  taken  to  prevent  injurious 
results.  Experience  has  shown  that  constant  care  and  attention  are 
requiretl,  on  the  part  of  the  commissioners,  to  prevent  serious  injury 
in  the  harbors  and  channels  by  act  or  neglect  of  persons  who  might 
gain  some  advantage  or  be  saved  some  trouble  by  such  public  injury. 

DRAW-BRIDGES. 

Complaint  has  more  than  once  been  made  to  this  Board  that  the 
interests  of  navigation  have  been  unnecessarily  interfered  with  by  the 
keeper  of  a  draw-bridge.  We  respectfully  suggest  that  inquiry  be  made 
by  a  suitable  committee  of  the  General  Assembly  as  to  whether  further 
legislation  is  needed  to  regulate  the  times  for  opening  draw-bridges, 
and  as  to  the  blocking  of  the  approaches  to  draws. 

SPEED   OF   STEAM   VESSELS. 

A  communication  from  General  Warren  was  received  by  the  Board 
in  May,  stating  that  the  works  of  improvement  being  prosecuted 
by  the  general  government,  under  his  direction,  were  constantly  de- 
layed and  damaged  by  the  various  steamboats  and  steamships  run- 
ning by  the  work  at  high  rates  of  speed,  and  suggesting  the  desir- 
ability of  having  the  speed  of  all  steam  vessels  regulated,  when  pass- 
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ing  any  machinery  or  appliances  belonging  to  the  improvement,  by 
law.  General  Warren  asked  us  to»  bring  this  matter,  in  proper  form, 
before  the  execative  and  legislature  of  Rhode  Island.  The  board  imme- 
diately communicated  with  the  managers  of  the  various  steam  vessels 
plying  in  the  river  and  bay,  and  so  far  as  we  know  each  and  al]  of 
them  gave  prompt  orders  for  the  slowing  of  their  vessels  when  passing 
any  appliances  of  the  government  work.  We  have  had  no  further 
complaint  of  injury. 

In  compliance  with  General  Warren's  request  we  presented  the  mat- 
ter at  the  May  Session  of  the  General  Assembly,  and  its  consideration 
was  undertaken  by  the  House  Committee  on  the  Judiciary.  No  action 
was  had  at  the  May  Session. 

WORE  OF  THE   UNITED  STATES  ENGINEER. 

•  ■ 

By  the  courtesy  of  General  G.  K.  Warren,  the  Board  has  received 
advance  sheets  of  his  report  to  the  Chief  of  Engineers  upon  the  works 
under  his  charge  in  Rhode  Island,  for  the  year  ending  June  30,  1880, 
and  a  communication  giving  the  progress  of  the  Providence  River  im- 
provement since  June.  As  General  Warren's  report,  so  far  as  it  re- 
lates to  work  in  Rhode  Island  waters,  is  given  in  full  in  the  Appendix, 
we  refrain  from  making  a  summary  here,  in  the  hope  that  the  whole 
paper  will  be  carefully  read. 

UNITED   STATES  ADVISORY   COUNCIL. 

Our  work  during  the  past  year  has  not  seemed  to  require  us  to  call 
upon  the  services  of  the  Advisory  Council  appointed  by  the  President. 
The  Board  is  composed  of  Rear- Admiral  Daniel  Amm^n,  U.  S.  N. ; 
Brevet  Major-General  G.  K.  Warren,  U.  S.  A.,  and  Prof.  Henry 
Mitchell,  U.  S.  C.  and  G.  S. 

Respectfully  submitted, 

J.  HERBERT  SHEDD,      ) 

N    F    POTTER  ^         Harbor 

JEDEDIAH   WILLIAMS,     ^^^^'^^'^oners. 


APPENDIX. 


ABSTRACT  FROM  REPORT  OF  GEN.  G.  K.  WARREN  TO  CHIEF  OF 
ENGINEERS,  U.  8.  A.,  FOR  1880,  AND  COMMUNICATION 
RELATIVE   TO   PROGRESS   pF   WORK    IN 
PROVIDENCE  RIVER 

Improvement  of  Pawiueket  (Seekonk)  River^  Rhode  Island. 

DB8CKIPTION  OP  LOCALITY. 

This  is  an  estuary  forming  the  continuation  of  Providence  River  from  Provi- 
dence to  Pawtucket,  a  distance  of  5  miles,  and  forms  a  shoal  tidal  basin  of  about 
U  8<iuare  miles.  The  navigation  is  seriously  obstructed  by  a  badly  arranged 
dmw bridge  near  its  lower  end  at  East  Providence.  The  ruling  low-water 
cbanncl  depth  before  it  was  improved  was  5  feet.  The  mean  rise  of  the  tide  is 
about  5  feet  at  Pawtucket.  It  was  dredged  till  the  ruling  depth  at  mean  low 
water  was  7  feet,  and  least  channel  width  of  75  feet. 

HISTORY. 

Dredging  was  begun  (by  an  appropriation  from  the  general  government)  in 
1888.  117,000  being  allotted;  in  1870.  $8,000  was  appropriated;  in  1871,  $7,000; 
in  1872,  (10,000;  in  1873,  $10,000;  in  all,  $52,000.  For  details  see  Annual  lie- 
pon,  1874,  pp.  237  to  237,  Part  II. 

WORK  DURING   LAST  FISCAL  YEAR. 

Tidal  observations  were  made  at  Red  Bridge,  Butler  Hospital,  and  Dunnell's 
Wharf  in  connection  with  those  made  at  Providence.  These  places  were  care- 
fully leveled  between,  and  the  high  and  low-water  determinations  are  given  with 
confidence  of  being  very  good.  The  State  government  of  Rhode  Island  ap. 
pointed  a  commission  to  examine  and  report  on  the  obstructions  at  the  bridges. 
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It  is  hoped  that  the  work  of  this  commissioa  will  result  in  giving  to  the  naviga- 
tion interests  a  wide  passage  way  through  this  part  of  the  river. 

Accompanying  this  report  is  that  of  Mr.  H.  A.  Bentley,  assistant  engineer, 
with  a  diagram  and  tide  tables,  giving  in  detail  the  results  of  the  tidal  investiga- 
tions made,  to  which  I  invite  attention. 

WORK  DURING  THE  ENSUING  FISCAL  YEAR. 

No  work  is  contemplated  during  the  3'ear,  except  what  examinations  may  be 
necessitated  into  accidental  obstructions,  for  whose  removal  the  small  sum  of 
money  left  from  the  last  appropriation  is  kept.     No  appropriation  is  asked  for. 

IMPOKTANCB  OF  THE  IMFROYEMENT. 

Pawtucket  is  a  town  of  about  30,000  inhabitants,  largely  engaged  in  manufac- 
tures. In  1878  there  were  350  schooners  and  14  barges  towed  up  the  improved 
channel,  having  a  freight  of  about  100,000  tons. 

It  is  in  the  Providence  collection  district,  that  place  being  the  nearest  port  of 
entry.    The  revenue  collected  t&ere  in  the  past  fiscal  year  in  $405,652.73. 

MONEY  STATEMENT. 

Julyl,  1879.     Amount  available $1,101  80 

July  1,  1880.     Amount  expended  during  fiscal  year .»      572  22 

July  1,  1880.     Amount  available 529  58 


report  of  mr.  h.  a.  bentlby,  assistant  engineer. 

Engineer  Office,  United  States  Army,         } 

Newport,  R.  L,  June  30,  1880.  f 

General:  I  have  the  honor  to  submit  the  following  report  on  the  tides  of  the 
Pawtucket  or  Scekonk  River,  Rhode  Island.  This  report  should  be  taken  in 
connection  with,  and  as  supplementary  to  my  report  to  you  of  April  4,  1874. 
See  Annual  Report  Chief  Engineers  for  1874,  Part  II,  pages  229-237. 

The  tidal  observations  made  then  were  »\s  complete  as  the  limited  amount  of 
money  applicable  to  the  purpose  would  permit  of.  They  were  particularly 
directed  to  ascertaining  whether  the  bridges  across  the  river  were  an  obstruction 
to  the  tidal  propagation  or  not.  The  method  employed  was  that  of  simulta- 
neous observations  at  diffcreot  points  along  the  river,  the  available  money  not  be- 
ing sufficient  to  permit  of  leveling  between  the  gauges.  The  mean  low  water 
used  was  taken  from  observations  made  for  a  lunar  month  (April-May,  1873)  at 
Butler  Hospital  Wharf,  and  this  was  transferred  to  other  parts  of  the  river  by 
simultaneously  observing  a  gauge  at  low-water,  and  assuming  that  it  bore  the 
same  relation  to  mean  low  water  that  it  did  at  Butler  Hospital  wharf. 
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In  1878  the  harbor  commiasionors  of  Rhode  Island  had  some  levels  run  along 
the  river,  using  as  a  datum  the  reference  to  mean  low  water  on  the  west  abutment 
of  lodia  Point  Railroad  Bridge,  which  was  established  there  in  1874  by  the  United 
States  Coast  Survey,  while  making  a  survey  of  Providence  Harbor.  These 
levels  showed  a  difference  of  elevation  of  mean  low  water  between  India  Point 
Bridge  and  Butler  Hospital  Wharf  of  1.35  feet. 

This  difference  was  too  great  for  truth,  and  examinations  were  instituted  to 
disiioverthe  error. 

The  following  is  a  description  of  the  results  obtained  in  this  connection,  to- 
gether with  some  observations  on  the  question  of  the  improvement  of  the  river 
incident  to  it: 

GAUGES  ESTABLISHED  AND  LEVELED  BETWEEN   IN   1879. 

At  GUy  Wharf,  Providence. — This  gauge  (the  same  as  described  in  report  of 
this  date  on  Providence  River  tides)  is  located  near  Point  Street  Bridge,  but  for 
all  purposes  of  comparison  it  will  be  considered  as  being  located  100  feet  below 
India  Point  Railroad  Bridge,  observations  having  shown  that  there  is  no  differ- 
ence in  either  time  or  height  between  these  two  places.  It  is  at  India  Point 
Bridge  that  the  complications  in  the  tides  of  the  Pawtucket  River  arise.  The 
gauge  wag  placed  at  City  Wharf  for  use  in  the  Providence  River  observations, 
and  was  observed  for  the  two  purposes  at  the  same  time.  Mean  rise  and  fall  of 
tide,  4.7  feet.  Mean  low  water  is  referred  to  a  bench-mark  on  top  of  west  abut- 
ment of  India  Point  Railroad  Bridge.  The  highest  point  of  the  letter  S,  of  the 
letters  C.  S.  cut  in  the  abutment,  is  11.900  feet  above  mean  low  water. 

At  Bed  Bridge. — The  gauge  here  is  located  about  fifty  feet  above  the  bridge. 
It  was  observed  for  a  lunar  month.  Mean  rise  and  fall,  4.57  feet.  Bench-mark 
northeast  corner  of  bridge  seat  of  west  abutment  of  bridge  is  17.132  feet  above 
mean  low  water.  The  mean  low- water  at  City  Wharf,  Providence  as  referred 
here  by  levels,  is  the  same  as  that  taken  from  the  month's  observations  just  re- 
ferred to. 

At  BuUer  Hospital  TFAa?/.— This  gauge  is  on  the  wharf  at  the  same  place  it  was 
when  taken  in  1873.  Observations  were  made  for  a  lunar  month;  they  gave  a 
mean  rise  and  fall  of  4.84  feet,  or  0.38  foot  more  than  was  recorded  in  1873. 
The  mean  low  water  reference  differed  only  0.03  of  a  foot.  The  difference  of 
elevation  discovered  by  the  harbor  commissioners  in  their  surveys  in  1878  is 
accounted  for  by  the  fact  that  the  wrong  point  was  mistaken  for  the  bench-mark. 
The  benchmark  is  the  bottom  step  of  the  upper  river  face  of  the  wing  wall  of 
bridge  over  road- way  leading  from  the  wharf  to  the  hospital  buildings;  its  eleva- 
tion is  55.825  feet  above  mean  low  water  of  the  observations  of  November,  1879, 
and  55.794  feet  above  that  determined  in  1873.  Mean  low-water  at  City  Wharf, 
Providence,  is  0.07  foot  below  that  established  here  in  1879. 

At  DunneUdB  Wharf, — This  gauge  is  located  on  the  wharf  about  1  mile  below 
the  dam,  which  is  just  above  the  sudden  rise  of  the  bed  of  the  river,  which 
makes  it  the  limiting  point  of  the  tidal  influence,  and  where  the  river  changes 
its  name  to  the  Blackstone.  The  observations  were  made  here  so  that  the 
volume  of  fresh  water  coming  in  from  the  Blackstone  would  not  affect  them  so 
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much  as  it  would  had  tUey  been  taken  nearer  the  bead  of  the  river.  The  mean 
rise  and  fall  of  tide  here  is  4.82  feet.  Mean  low  water  is  referred  to  a  bench- 
mark which  is  a  crow-foot  mark  on  top  of  most  southerly  pile  in  Dunnell's 
Wharf;  it  is  6.848  feet  above  mean  low  water;  also  to  a  bench-mark  which  is  a 
vertical  and  horizontal  crow-foot  mark  on  thin  flat  stone  of  wall  of  wharf, 
second  stone  from  top  and  11^  feet  from  southwest  corner  of  Dunnell's  Wharf 
It  is  6.821  feet  above  mean  low  water.  Mean  low  water  at  Providence  is  0.22 
foot  below  that  established  here  in  November.  1879. 

The  following  is  a  table  of  observations  made  at  high  and  low  water  at  each 
of  the  above-mentioned  places;  the  datum  line  is  the  line  of  mean  low  water, 
Providence. 


.  ' 


High  Water. 

Low  Water. 

Date. 

J 

II 

5 

•a 

a 

s 

JO 

1 

P 
P 

•      8 

11 

O 

1 

1 

3 

03 
• 

1 

1879. 
November    1 

6.75 
5.80 
6.80 
5.55 
5.70 
5.30 
5  60 
5.90 
6.02 
6.10 
6.90 
7.76 
8.15 
8.40 
8.45 
7.95 
7.82 
7.66 
7.47 
7.90 
8.90 
5.96 
5.90 
5.78 
6.28 
6.35 
6.30 
6.60 
6.60 

5-66 
6.80 
6.75 
6.40 
5.60 
6.25 
6.50 
6.90 
6.00 
6.05 
6.90 
7.70 
8.20 
8.40 
8.50 
7.  to 
7.80 
7.60 
7.40 
7.a'5 
8.66 
5.95 
6.80 
5.70 
6.30 
6.26 
6.10 
6.46 
6.50 

6.90 
5.96 
6.90 
5.50 
5.85 
5.40 
5.70 
6.10 
6.25 
6.20 
7.10 
7.90 
8.30 
8.50 
8.70 
8.10 
7.50 
7.90 
7.60 
8.00 
^8.86 
6.00 
6.00 
6.90 
6.60 
6.50 
6.50 
6.60 
6.60 

6  50 
6.40 
6.90 
5.80 
6.00 
5.60 
6.00 
6.20 
6.60 
6.40 
7.30 
8.10 
8.60 
8.80 
9.00 
8.60 
7.72 
8.08 
7.86 
8.25 
4.10 
6.50 
6.28 
6.22 
6.70 
6.75 
6.60 
6.90 
7.10 

0.60 
1.80 
2.00 
2.00 
1.80 
1.80 
2.40 
2.50 
2.10 
1.50 
1.60 
1.85 
0.68 
1.50 
1.68 
1.10 
1.64 
2.86 
1.90 
8.10 
0.40 
2.10 
2.87 
1.90 
2.40 
1.90 
1.60 
2.10 
2.20 

0.66 
2.00 
2.40 
2.00 
1.86 
1.75 
2.30 
2.45 
2.15 
1.60 
1.60 
1.55 
1.05 
1.80 
2.00 
1.30 
1.80 
2.30 
1.90 
8.10 
0.80 
2.15 
2.96 
2.20 
2.60 
1.80 
1.70 
1.96 
2.06 

0.76 
2.00 
2.86 
2.06 
2.10 
1.80 
2.40 
2.60 
2.20 
1.60 
1.70 
1.60 
1.20 
1.90 
2.10 
1.86 
1.90 
2.36 
1.90 
8.20 
0.90 
2.20 
3.00 
S.15 
2.80 
2.00 
1.76 
2.06 
2.16 

1.00 

November   2 

November    3  

2.00 
2.00 

November    4 

November    6 

November   6 

November    7 

November    8  

2.60 
2.40 
2.50 
2.60 
S.60 

November   9 

2  30 

November  10    

1  70 

November  11 

November  12 

1.80 
1  7») 

November  18 

1.90 

November  14 

2.10 

November  16. 

November  16 

November  17 

2.25 
1.40 
2.00 

November  18 

2.42 

November  19 

November  20 

November  21 

November  22 

2.00 
3.80 
1.00 
8.85 

November  28 

8.18 

November  24 

November  26  . .  

2.28 
2.80 

November  26 

November  27 

November  28 

2.00 
1.88 
2.18 

November  29 

8.20 

A  study  of  this  table  shows  the  low  tide  to  be  generally  the  same  as  regards 
height  at  City  Wharf,  Providence,  and  Red  Bridge,  while  at  Butler  Hospital 
Dock  it  is  a  little  above,  and  at  DunnelVs  Wharf  more  above. 

The  high  tides  at  Red  Bridge  are  below  those  of  City  Wharf,  Providence;  at 
Butler  Wharf  they  are  above  City  Wharf,  and  still  farther  above  at  DunnelPs 
Wharf. 
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DURATION  OF  STAND  AT  LOW  AND  HIGH  WATER. 

During  seven  days,  November  17  to  23,  inclusive,  careful  observations  of  the 
time  of  stand  were  made  at  each  gauge;  the  results  are  shown  in  the  following 
tables: 

Table  of  duration  of  $tand  of  low-water. 


Date. 


1879. 

Norembcr  17 

November  18 

November  19 

November  20 

November  21 

November  22 

November  28 


1 

•c 

n 

&> 

•s 

2 

£ 

s 

m 

« 

1 

Min. 

Min. 

10 

15 

10 

15 

10 

10 

10 

20 

10 

20 

10 

20 

6 

20 

» 


0 


Min. 

16 
20 
16 
16 
20 
16 
15 


Table  of  duration  of  stand  of  high-water. 


November  17. 
November  18. 
November  19. 
November  20. 
November  21 . 
Novembers. 
November  28. 


Date. 


1879. 


« 

bC 

•o 

"C 

n 

"o 

2 

(U 

£ 

n 

"O 

"S 

0 

<s 

*^ 

w 

JAn. 

Min. 

6 

80 

5 

6 

6 

10 

6 

6 

6 

25 

6 

10 

5 

16 

1 


a 

I 


Min, 

16 
5 
10 
15 
10 
5 
20 


The  next  two  tables  give  the  number  of  minutes  elapsing  between  the  time 
that  low-water  commenced  to  rise  and  high-water  to  fall,  at  India  Point,  Red 
Bridge,  and  DunnelFs  Wharf. 
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LOW- WATER. 


P 

^'w 

Ba 

a  g 

>H 

•op    . 

&« 

^^^ 

Date. 

n.'S 

"3  3J! 

ed 

nte< 

Poi 

linn 
mln 
Ind 

• 

A 

O 

November  17 

S5 
05 

55 

November  18 

85 

NovemlMjr  19 

50 

Novcmberao 

88 
81 
89 
49 

GO 

November  21 

65 

November  22             ^  ^     ^      ..      *   . . »     ...  1 1 ...       .   .                      .  ^ . 

60 

November  88 

50 

Mean 

81.3 

se.2 

HIGH-WATER. 


Date. 

Red  Bridge,  min- 
ntee  after  India 
Point. 

Dnnnell's  Wharf, 
mlnnten  after 
India  Point. 

November  17 

25 

November  18 

NovemlMjr  19 

80 
28 
06 
11 

45 
25 

November  20 

20 

November  21 

20 

November  22 

20 

November  28 -   - 

87 

40 

Mean 

21.2 

97.8 

The  direction  and  force  of  the  wind  on  these  days  was  as  follows;  6— gale, 
0=calm : 


November  17 

November  18 

West  I. 
N.  E.  4. 

November  !•) 

November  20 

N.  W.  1. 

N.  E.  2  to  S.  W.  8. 

November  21 

N.  W.  4. 

November  22.      *.... ...... 

W.  1  to  8.  1. 

November  28 

W.  1. 

DEDUCTIONS  MADE  FROM  THESE  OBSERVATIONS. 


The  foregoing  tables  show  the  tide  falling  at  Providence  37W  minutes  (mean  of 
7  days)  before  it  is  affected  at  Dnnnell's  Wharf. 
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They  also  show  the  low- water  to  have  commenced  to  rise  52.2  minutes  earlier  at 
Providence  than  at  Dunnell's  Wharf.  The  Coast  Survey  table  of  constants  gives 
as  the  difference  of  time  that  the  tidal-wave  reaches  Newport  and  Providence  as 
39  miDutes,  a  distance  of  about  20  miles.  If  we  suppose  this  rate  to  be  the  natural 
oDe,  then  the  difference  between  Providence  and  Dunneirs  Wharf  would  be  but 
5  miDutes,  or  23  minutes  less  than  is  actually  the  case  on  the  falling  tide,  and  47 
minutes  less  than  the  rising  tide,  but  this  is  supposing  the  Seekonk  River  to  be  an 
unobstructed  estuary  of  Narragansett  Bay  and  the  ocean.  Very  far  from  being 
unobstructed,  this  river  at  its  mouth  is  naturally  narrow  and  is  artificially  obstructed 
to  a  large  extent  by  the  foundations  of  the  bridges.  In  order  to  ascertain,  as  nearly 
as  it  is  practicable  to  do  so,  how  much  of  the  retardation  of  the  tide  is  due  to 
natural  and  how  much  to  artificial  causes,  I  have  taken  the  time  that  elapsed  at 
higliwater,  between  the  time  it  commenced  to  fall  at  Dunnell's  Wharf  and  India 
Point,  as  indicating  approximately  the  rate  of  propagation  uninfluenced  by  the 
artificial  obstructions.  At  high-water  the  volume  of  water  in  this  basin  is  increased 
alK>ut400  per  cent,  while  the  obstructions  at  the  bridges  are  no  greater  than  at 
low-water;  their  influence,  therefore,  should  be  but  one-fourth  as  much  at  high- 
water,  and  consequen\ly  the  retardation  of  the  first  of  the  falling  tide  should  be 
proportionately  less,  which  the  observations  show  to  be  the  case. 

The  duration  of  the  rise  at  Providence  (mean)  is  given  by  the  Coast  Survey  as  7 
hours  10  minutes,  and  of  the  fall  6  hours  and  15  minutes,  or  1  hour  55  minutes 
less  for  the  fall  than  the  rise.  If  the  full  ebb-tide  has  an  acceleration  over  the 
flood  of  1  hour  and  15  minutes,  the  difference  in  time  which  is  required  for  the 
tide  to  go  from  Providence  to  Pawtucket  in  the  same  proportion  would  be  10.1 
minutes,  so  that  if  the  observations  show  the  falling  tide  to  be  27.8  minutes  in 
getting  beti^ecn  the  two  places,  27.8  plus  10.1  should  give  the  time  of  the  rising 
tide  in  making  the  same  distance.  The  observed  time  of  pa.«isage  of  flood-tide  is, 
however,  52.2  minutes,  or  14.3  minutes  in  excess  (38  per  cent.),  which  may  be 
tai(en  as  an  approximate  measure  of  the  effect  of  the  obstructions  at  the  bridges 
on  the  rate  of  tidal  propagation. 

The  following  map  shows  the  tidal  basin  of  the  river  with  the  location  of  the 
observed  gauges  indicated.  On  the  same  sheet  is  platted  a  diagram  of  tides  on 
which  is  shown  the  extreme  and  mean  high  and  low  waters  referred  to  the  datum 
of  mean  low- water,  Providence. 

The  effect  of  the  obstructions  at  the  bridges  may  be  readily  seen  from  this  dia- 
gram. In  the  obstructed  area  between  Red  Bridge  gauge  and  India  Point  the 
mean  low-water  line  is  level;  the  high- water  line  of  November  21  descends  from 
India  Point  to  Red  Bridge  3  inches,  and  then  rises  to  DunnelPs  Wharf  6  inches; 
the  mean  high-water  line  descends  3  inches  to  Red  Bridge,  and  then  rises  6  inches 
to  Butler  Hospital  and  2  inches  more  to  Dunneirs  Wharf;  the  extreme  high-walcr 
of  November  15  is  level  to  Red  Bridge,  and  then  rises  to  Dunnell's  Wharf  9  inches. 
We  thus  have  in  the  cases  of  mean  high-water  and  high-water  of  November  21  a 
slope  extending  up  river  in  the  obstructed  area,  while  it  is  reversed  and  extends 
the  other  way  or  down  river  in  that  part  above  Red  Bridge  where  it  is  open  and 
free.  In  the  case  of  extreme  high-water  the  effect  on  the  increa.sed  mass  of  water 
is  not  so  apparent,  and  this  line  becomes  level  up  to  Red  Bridge,  and  probably 
with  a  still  greater  body  of  water  a  uniform  slope  would  exist  throughout. 
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The  previous  deductions  made  in  this  report  on  the  rate  of  propagation  is  con- 
firmatory of  this. 

A  probable  mean  high-water  line  with  obstructions  removed  is  drawn  on  the 
diagram.  Assuming  the  slope  to  be  uniform  this  would  increase  the  height  of 
mean  high- water  at  Pawtucket  about  0.8  foot. 

BXAMINATIONS  OF  BHODE  ISLAND  HARBOB  GOMMI8SIONBBS  AND  OF  UNITED 

STATES  COAST  SURVEY. 

The  Third  Annual  Report  of  the  Rhode  Island  Harbor  Commissioners  contains 
a  valuable  report  of  examinations  of  the  tides  at  Washington  Bridge.  Our  de- 
terminations of  the  tides  were  compared  with  theirs;  mean  low-waters  agree  within 
ji?  of  a  foot.  There  are  two  mean  low-water  references  at  India  Point  Railroad 
Bridge  established  by  the  United  States  Coast  Survey  in  connection  with  their 
sui*vey  of  Providence  Harbor  in  1874.  Our  determination  of  mean  low-water  is 
0.091  foot  above  that  of  the  Coast  Survey  on  tlie  Pier  of  India  Point  Bridge,  and 
0.171  foot  above  the  reference  on  the  abutment  of  the  same  bridge.  The  heights 
of  these  two  bench-marks  are  given  as  10.04  and  12.08,  a  difference  of  elevation 
of  2.04  feet;  whereas  the  actual  difference  in  elevation  of  the  two  points  is  but 
1.96  foot. 

VALUE  OF  AN  IMPROVED  TIDAL  WAT. 

On  the  diagram  of  tides  there  is  drawn  a  probable  line  of  mean  high- water  with 
tidal  obstructions  removed,  which  gives  0.8  foot  additional  height  at  Pawtucket. 
To  secure  an  additional  depth  of  this  amount  by  the  ordinary  methods  of  dredg- 
ing would  cost,  at  30  cents  per  cubic  yard,  $15,000;  but  by  far  the  greatest  benefit 
to  be  derived  from  clearing  the  tidal  way  at  the  bridges  would  be  in  the  increased 
facilities  and  safety  of  navigating  this  part  of  the  river  with  a  slow  and  even  flow 
of  current. 

ACTION   OF    THE    STATE  OF   RHODE    ISLAND    RBGARDINQ    THE    DESIRED 

IMPROVEHENT. 

A  commission  has  lately  been  appointed  by  the  State  government  to  consider 
and  report  on  the  question  of  the  improvement  of  the  Seekonk  River  in  the  vicinity 
of  Washington  Bridge.  This  commission  will  consider  the  advisability  of  mak- 
ing such  modifications  of  the  bridges  as  to  secure  wide  draw-spans  and  the  removal 
from  the  bottom  of  the  river  of  the  existing  obstructions  to  the  tide,  as  well  as 
to  provide  for  the  convenience  of  the  rail  and  highway  traffic. 

NEW  OBSTRUCTIONS. 

There  has  been  some  material  dumped  between  the  Twin  Islands,  which  will, 
if  continued,  eventuate  in  a  serious  obstruction  to  the  flow  of  tide.  The  harbor 
line  on  the  west  side  of  this  part  of  the  river  has  already  been  established,  and 
while  it  embraces  a  large  area  of  the  tidal  basin,  it  would  not,  in  all  probability, 
cause  any  appreciable  difference  in  the  tide,  provided  the  east  side  is  not  ob- 
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structed.  The  Twin  Islands  lie  near  the  middle  of  the  river,  in  the  direct  line 
between  Washington  and  Red  Bridges.  The  west  island  of  the  two  is  on  the  east 
side  of  the  channel  at  the  point  where  it  makes  a  sharp  turn.  If  there  should  be 
a  barrier  created  between  this  island  and  the  east  shore,  it  would  undoubtedly 
create  a  bad  cross-current  in  the  channel.  The  harbor  line  on  the  east  side  of  the 
river  here  has  not,  to  my  knowledge,  yet  been  established.  It  is  certainly  of  much 
importance  to  the  commerce  of  this  river  above  that  this  line  be  not  extended  far 
from  the  shore.  With  wharves  thrust  out  into  the  stream  from  both  banks,  a 
reach  of  river  would  be  created  that  for  bad  currents  would  rival  those  existing 
at  Washington  Bridge.  The  improvement  of  the  bridges  will  make  pier  privileges 
here  valuable,  and  consequently  a  greater  desire  will  be  created  to  extend  wharves 
ioto  the  stream. 

In  conclusion,  I  desire  to  recommend  that  the  tidal  determinations  given  in 
this  report  be  adopted  in  preference  to  others  previously  deduced.  The  leveling 
was  carefully  done  and  checked.  I  have  been  assisted  by  Mr.  W.  H.  Lawton, 
civil  entipneer,  and  have  been  kindly  aided  by  Mr.  J.  Herbert  Shedd,  civil  engi- 
neer, chairman  Harbor  Commission,  and  Mr.  Samuel  M.  Qray,  city  engineer  of 
the  city  of  Providence.    Respectfully  submitted, 

H.  A.  Bentlbt,  AMistant  Enffineer. 

Bvt.  Maj.  Geo.  G.  E.  Warrbn,  U,  8.  A.,  Lieutenant- Colonel  of  Engineers. 


Improvement  of  Providenee  Biter  and  Narraganeett  Bay,  Bhode  Island. 

LOCALITY  OF  IUFBOV£HBNT. 

Providence  River  is  an  estuary  of  Narragansett  Bay,  extending  from  Nayatt 
Point  to  the  city  of  Providence.  Its  length  is  about  7  miles,  with  a  width  vary- 
ing from  1,000  feet  to  3  miles,  and  a  depth  in  the  channel  varying  from  12  feet  to 
50  feet  at  mean  low-water,  with  a  mean  rise  of  tide  of  4.7  feet.  Near  its  head 
this  estuary  is  joined  by  another,  called  the  Seekonk  or  Pawtucket  River,  extend- 
ing 5  miles  farther,  to  the  town  of  Pawtucket.  The  Providence  River  also  con- 
tains Bulkhead  Rock,  for  whose  partial  removal  there  is  an  unexpended  special 
appropriation  of  $5,000.  All  the  improvement  thus  far  included  under  the  title 
of  this  work  is  situated  in  the  limits  of  Providence  River,  except  a  possible  deep- 
ening upon  a  shoal  below  Nayal  Point  and  above  Rocky  Point,  to  facilitate  the 
navigation  by  means  of  the  west  entrance  to  the  bay;  it  is  not  in  the  way,  using 
the  middle  entrance  to  the  bay. 

,       HISTORY  OF  IHPROVKMBNT  PREVIOUS  TO  1878. 

According  to  the  records  we  have,  a  suuvey  was  made  of  Providence  Harbor  b}' 
Lieut.  Wm.  8.  Rosecrans,  United  States  Engineers,  under  an  appropriation  made 
by  the  city,  which  was  completed  in  March,  1853.  In  1852,  an  appropriation  of 
|5,000  was  made,  and  this  was  expended  by  Capt.  George  Dutton,  United  States 
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Engineers,  in  dredging,  in  1858,  at  the  ''Crook" — a  bad  shoal  then  existing  just 
below  Fox  Point,  and  having  a  depth  of  only  "4.3  feet  at  low-tide."  The  dredg- 
ing was  carried  to  9  feet  depth  at  low- water,  over  an  area  of  50  yards  by  280  yards. 

The  next  appropriation  was  $25,000,  made  in  1867,  based  on  an  estimate  made 
by  an  assistant  of  the  United  States  Coast  Survey  (Mr.  F.  P.  Webber).  This  was 
expended  in  1867  by  Col.  D.  C.  Houston,  United  States  Engineers,  in  dredging  at 
the  locality  of  the  "Crook,"  with  the  exception  of  fl2,000  employed  to  remove  a 
wreck  opposite  Sabin*s  Point.  With  this  dredging  a  depth  of  12  feet  at  low-water 
was  secured  up  to  Fox  Point. 

In  1870  another  appropriation  of  f>5,000  was  made  by  Congress,  which  was 
expended  under  my  direction  at  the  locality  of  the  "  Crook"  (which  itself  may  be 
said  to  have  been  removed),  and  a  depth  of  14  feet  at  mean  low- water  secured  up 
to  the  wharves  at  Fox  Point.  (For  details  of  foregoing,  see  Annual  Report,  1871, 
pp.  727-730.) 

On  June  10,  1872,  another  appropriation  was  made.  It  was  $10,000,  and  was 
all  expended  under  my  direction  in  widening  the  channel  just  below  Fox  Point. 
A  survey  was  made  this  year,  as  authorized  by  Congress,  with  a  view  to  cutting 
off  a  "point  of  long  bed,"  on  the  east  side  of  the  channel,  opposite  Sassafras 
Point.     (See  Annual  Report  for  1872,  p.  820;  and  for  1873,  pp.  968-970.) 

On  March  3, 1873,  an  appropriation  of  $10,000  was  made,  which  was  all  expended 
in  removing  the  point  of  long  bed.  (See  Annual  Report  for  1874,  pp.  237-239.) 
This  practically  completed  the  improvement  by  dredging  as  far  as  it  was  needed 
for  the  use  of  coasting  vessels.  The  city  also  expended  largely  in  deepening  about 
the  wharves. 

HISTORY  OP  REUOVAL  OP  BULKHEAD  ROCK. 

An  estimate  for  removing  this  so  as  to  give  a  depth  of  14  feet  at  mean  low- water 
was  made  by  Capt.  A.  H.  Holgate,  United  States  Engineers,  in  June,  1870,  at  a 
cost  of  $2,500.  Its  least  depth  then  was  8  feet  at  mean  low-water.  A  depth  about 
that  sought  was  secured  that  year  by  large  blasts  of  gun-powder  placed  upon  the 
rock. 

In  the  Annual  Report  for  1875,  p.  291,  an  estimate  was  submitted  to  increase 
the  depth  to  18  feet  at  mean  low- water,  requiring  an  appropriation  of  $5,000. 
This  was  renewed  in  the  Annual  Report  for  1876,  part  I.,  pp.  207,  208;  and 
again  in  the  Annual  Report  for  1877,  part  I.,  p.  199. 

On  June  18,  1878,  an  appropriation  of  $5,000  was  made  for  removing  this  rock, 
but  operations  upon  it  were  reserved  for  the  reason  that  the  new  plan  requires 
greater  depth.    (Annual  Report  for  1878,  part  I.,  p.  232,  par.  3.) 

HISTORY  OP  THE  IMPROVEMENT  POR  LARGE  8EA-G0ING  VESSELS. 


This  is  given  in  detail  in  the  Annual  Report,  1878  (Part  I.,  pp.  231-241)  up  to 
the  beginning  of  the  present  fiscal  year.  In  brief,  this  improvement  was  designed 
at  first  by  the  Board  of  Harbor  Commil^sioners  of  Rhode  Island,  with  a  view  to 
obtaining  a  free  channel-way  from  Providence  to  the  ocean,  having  a  depth  of  23 
feet  at  mean  low-water  and  least  width  of  400  feet,  besides  an  enlarged  basin  for 
anchorage  of  a  somewhat  less  depth,  shoaling  up  to  10  feet  at  an  extreme  width 
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of  800  feet  This  was  to  cost,  in  round  numbers,  $500,000.  The  plan  was  sub- 
mitted to  an  advisory  council,  appointed,  by  request,  by  the  President  of  the 
United  States,  of  which  Rear- Admiral  Daniel  Ammen  was  chairman.  This  council 
chaDged  the  plan  somewhat,  so  as  to  make  the  23-feet  mean  low -water  channel 
only  150  wide,  gradually  shoaling  to  12  feet  on  an  extreme  width  of  940  feet,  and 
to  6  feet  at  an  extreme  width  of  1,060  feet;  the  channel  way  to  be  symmetrical  in 
cross-section,  with  the  greatest  depth  in  the  middle.  This  was  also  estimated  to 
cost  about  $500,000.  After  being  memorialized  Congress  referred  the  matter  to 
the  War  Department  for  a  report,  which  was  made  by  myself.  I  submitted  an 
^timate  for  work  during  the  next  fiscal  year  of  $100,000,  to  make  a  channel  23 
feet  deep  at  mean  low- water  200  feet  wide,  to  at  once  open  the  harbor  to  ocean 
steamers  to  the  greatest  depth  proposed,  leaving  the  widening  to  be  a  subsequent 
matter.  Congress,  however,  appropriated  only  $50,000  for  this  purpose.  The 
interests  of  Providence,  as  represented  by  some  of  the  most  prominent  public  and 
business  men,  it  was  thought,  in  view  of  the  amount  appropriated,  would  be  best 
served  by  commencing  the  center  line  of  the  new  channel  at  a  depth  of  20  feet  at 
mean  low-water,  and  carrying  it  through  between  Fox  Point  and  Field^s  Point  to 
a  width  as  great  as  the  money  would  allow.  This  latter  course  was  adopted  by 
the  Engineer  Department. 

Advertisements  were  issued  August  5,  1878,  for  bids  for  dredging,  and  the 
work  was  awarded  to  Mr.  E.  R  Seward,  of  Albany,  New  York,  at  11^  cents 
per  cubic  yard.  The  work  was  commenced  October  5,  1878,  and  continued  up  to 
December  25,  1878,  when  the  contractor  abandoned  it.  Under  this  contract 
there  was  removed  73,314  cubic  yards  of  mud  from  the  part  of  the  river  between 
Sassafras  and  Fox  Points,  making  a  depth  of  20  feet  at  mean  low-water. 


WORK  BXBCUTBD  DUllINO  THE  FISCAL  TEAR  ENDING  JUNE  30,  1880. 

By  act  of  Congress  approved  March  3,  1870,  an  appropriation  of  $60,000  was 
made  for  continuing  this  work.  This  money  was  made  available  July  30,  1879, 
and  proposals  for  dredging  under  it  and  the  money  left  from  the  appropriation 
of  .June  18,  1878  (the  work  having  been  abandoned  by  the  contractor,)  were  re- 
ceived August  26,  1879. 

The  following  is  the  abstract  of  proposals  received: 


Name  and  address. 


1  Atlantic  Dredelng  Company.  Brooklyn,  N.  Y.  . 

2  H.  N.  A  A.  J.  Beardsley,  Bridgeport,  Conn. ... 

3  Morris  &  Cummings  Dredging  Company,  N.  Y. 

4  I  Boynton  Bros.,  Providence,  R.  I 

5  Geo.  0.  Fobea  &  Co.,  Baltimore.  Md , . . 

6  Angastas  B.  Martin,  Boston,  Mass 


Price  per 
cubic  yard. 


$0  16 

17 

18 

23.60 

34 
•33 
t40 


Commence. 


Sept.  16,  1870 
Sept.  20,  1879 


Complete. 


Sept.  1,  1880 


•Above  Field's  Point.       tAt  Pawtucket.. 
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The  work  was  awarded  to  the  Atlantic  Dredging  Company,  the  lowest  bid- 
ders, and  they  commenced  work  September  26,  1879,  and  are  prosecuting  it  at 
this  date,  June  30,  1880.  The  time  of  completion  is  December  1,  1880.  The 
greater  part  of  the  work  done  has  been  between  Field's  Point  and  Fox  Point, 
where  a  channel  has  been  made  having  a  least  width  of  200  feet  and  a  depth  of 
20  feet  at  mean  low-water.  In  addition  to  this,  two  cuts  have  been  made  through 
Pawtuxet  Shoal,  making  a  width  of  70  feet  and  depth  of  23  feet  at  mean  low- 
water.  The  total  number  of  cubic  yards  removed,  under  this  contract,  is  327,- 
559,  all  of  which  has  been  dumped  in  the  deep  water  near  Half  Way  Rock. 


BULKHEAD  BOCK. 

This  rock,  as  before  stated,  was  removed  to  about  14  feet  depth,  under  an  ap- 
propriation of  $2,500  made  in  1870.  The  line  of  the  east  side  of  the  proposed 
channel,  by  the  new  plan  of  improvement,  extends  east  of  the  rock,  and  to 
make  the  required  width  and  depth  at  this  point  requires  a  depth  of  20  feet  at 
mean  low-water  on  Bufkhead  Rock.  Advertisements  were  issued  for  doing  this 
under  date  of  May  30,  1879,  and  the  following  bids  were  received: 

Abstract  of  proposals  received  at  the  Engineer  Office,   U.  8.   A.,  June  26,  1879, 

m 

at  18  w.,  for  the  removal  of  Bulkhead  Bock,  Providence  Biver, 
B.  I.,   to  a  depth  of  $0  feet  at  mean  low-water. 


Name  and  address  of  bidder. 

Price. 

Commence. 

Complete. 

Remarks. 

David  V.  Howell.  Savannah.  Ga 

$8,922  00 
7,160  00 

7,860  00 

Sept.  1, 1879.. 

June  80, 1880. 
June  80,  1880. 

Jane  80, 1880. 

Bid  informal. 

Inaac  A.  Sylvester,  Newton.  Mass 

Geo.  W.  Townsend,  214  Atlantic  ave,  Boston, 
Mass 

The  lowest  bidder,  Mr.  D.  V.  Howell,  having  failed  to  furnish  bonds  or  enter 
into  contract,  the  work  was,  by  authority  from  the  Engineer  Department, 
awarded  to  the  next  lowest  bidder,  Mr.  Isaac  A.  Sylvester.  The  contractor  com- 
menced work  March  8, 1880,  and  is  still  engaged  on  it.  By  the  terms  of  contract 
no  payment  is  to  be  made  for  the  work  until  the  entire  rock  is  removed  to  a 
depthof  20  feet  at  mean  low-water. 


THE  PROBABLE  OPERATIONS  DURINO  THE  NEXT  FISCAL  TEAR 

Will  be  the  continuation  of  the  work  of  dredging  to  a  depth  of  20  feet  at 
mean  low -water  above  Field's  Point,  and  the  completion  of  the  removal  of  Bulk- 
head Rock  to  20  feet  depth  at  mean  low-water. 

The  amount  of  money  estimated  necessary  to  complete  this  improvement  is 
$330,000,  of  which  |100,000  could  be  expended  judiciously  during  the  next  fis- 
cal year. 

IMPORTANCE  OF  THE  IMPROVEMENT. 

Providence  is  a  city  of  about  100,000  inhabitants  and  is  the  second  city  in  size 
and  importance  in  New  England.     It  is  a  manufacturing  city  of  importance. 
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Large  quantities  of  arms  of  war  are  made  here.  It  is  a  very  convenient  dis- 
tributing point,  and  its  fine  approaches  from  the  ocean  will  give  it  a  large  oppor- 
tunity for  foreign  trade  as  soon  as  the  contemplated  deep  channel  is  secured. 

The  total  number  of  vessels  that  arrived  at  the  port  of  Providence  during  the 
year  1878  was  6,680,  of  which  1,976  were  steamers  from  Baltimore,  Philadelphia, 
New  York,  Fall  River  and  Newport;  8,440  were  barks,  brigs,  schooners,  sloops 
and  barges,  from  various  American  ports,  and  112  foreign  barks,  brigs  and 
schooners.  Providence  is  in  the  Providence  collection  district,  and  that  place 
is  a  port  of  entry.  The  amount  of  revenue  collected  there  during  the  fiscal  year 
ending  June  80,  1880,  was  $406,662.73. 

TIDAL  OBSBBYATIOHS  MADB  IN  OGTOBBB  AHD  KOYSMBBB,   1879. 

With  this  report  is  submitted  an  account  of  tidal  observations  made  by  Mr. 
H.  A.  Bentley,  assistant  engineer,  who  has  superintended  the  works  of  im- 
provement. 

The  mean  rise  and  fall  of  tides  here  is  given  on  the  Coast  Survey  charts 
as  5.1  feet.  A  mean  of  three  and  a  half  years'  observations  of  a  self -registering 
gauge  gave  it  as  4.63  feet.  The  former  is  known  to  be  excessive  and  the  latter 
was  thought  to  be  too  small.  Our  observations  of  1879  prove  this  to  be  so  and 
make  the  mean  rise  and  fall  4.7  feet,  the  determinations  agreeing  very  closely 
with  those  made  in  1868  by  Lieut.  W.  8.  Hosecrans,  United  States  Engineers. 
^T.  fentley's  report  is  a  viUuable  contribution  to  this  subject,  and  shows  the 
caution  that  is  required  in  accepting  local  data  about  tides. 

MONEY  8TATEMBNT. 

Improvement  of  Providence  Biver  aud  Narraganeeti  Bay. 

Jnly  1 ,  1879,  amount  available $98,«86  69 

Amount  appropriated  by  act  approved  June  14, 1880 60,000  00 

$158,636  69 

Mj  1, 1880,  amount  expended  during  fiscal  year 61,226  10 

J^ly  1, 1880,  outstanding  liabilities 6,240  98 

66,466  08 

July  1, 1880,  amount  available 102,169  66 

Amount  (estimated)  required  for  completion  of  existing  project 880,000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

80,1882 100,000  00 

Lnryj^rovement  of  Providence  Biver—Bemoval  of  Bulkhead  Bock. 

J%  1,1879,  amount  available $4,994  80 

J%  1, 1880,  amount  expended  during  fiscal  year 262  67 

July  1, 1880,  amount  available $4,742  13 
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report  op  mr.  h.  a.  bentley,  assistant  engineer. 

Engineer  Office,  United  States  Army, 

Newport,  R.  I.,  June—,  1880. 

Gener.\l:  I  have  the  honor  to  submit  herewith  the  following  report  on  the 
tides  of  the  Providence  River,  Rhode  Island : 

The  first  tidal  observations  here  of  which  we  have  record  are  those  made  by 
Lieut.  (General)  W.  S.  Rosecrans,  Corps  of  Engineers,  U.  S.  A.,  who,  in  Decem- 
ber, 1852,  established  a  gauge,  which  was  observed  from  December  11  to  17, 1853, 
and  from  April  12  to  May  31,  1853.  The  mean  of  these  readings,  94  of  high  and 
90  of  low- water,  would  make  the  rise  and  fall  4.66.  Extreme  range  between 
lowest  low-water  and  highest  high- water,  7.61  feet.  Mean  high-water  on  gauge 
read  5.85;  mean  low-water,  1.19;  highest  high  tide,  7.88;  lowest  low  tide,  0.27. 
Both  day  and  night  tides  were  taken.  A  note  on  the  record  states  that  the  zero 
of  this  guage  corresponds  with  the  low-water  reference  of  Cushings  chart  of 
Providence  Harbor.  A  better  mean  range  of  tide  can  be  obtained  by  taking  from 
these  observations  those  of  a  lunation  and  deducing  it  from  that.  Using  the  lunar 
month  between  April  15  and  May  13,  inclusive,  the  mean  rise  and  fall  is  4.62. 

The  subjoined  is  a  table  of  the  observations  of  Lieutenant  Rosecrans  in  1853. 
Those  made  in  1852  were  for  seven  days  only,  and  were  interrupted  so  that  they 
are  of  little  or  no  value  and  they  are  not  given. 
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Record  qf  tide  gauge  kept  at  Providence,  R.  /..  from  April  It,  185S,  to  May  SI,  1853,  under  the 

direction  of  Lieut.  W.  S.  Rosecrans,  United  States  Engineer. 


1863. 
April  12. 


AprillS.. 
April  14.. 


April  15. 
April  16. 

April  17. 

April  18. 

April  10. 

AprU  20. 

April  21. 


April  22. 
April  28. 
AprU  24.. 


April  25. 
AprU  26. 

April  27. 


DATE. 


Low-water. 


Time. 


4.20  p. 
4.00  p. 


m. 
m. 


5.15  p. 

5.15  a. 

6.10  p. 

6.05  a. 

6.50  p. 

7.20  a. 

8.20  p. 

9.00  a. 

9.30  p. 

9.40  a. 
10.40  p. 
10.50  a. 
11.10  p. 
12.00  a. 


m.. 
m.. 
m.. 
m.. 
m.. 
m.. 
m  . 
m.. 
m.. 
m.. 
m.. 
m.. 
m.. 
m.. 


12.25  a.  m.. 
12.55  p.  m . . 

1.20  a.  m.. 

1.50  p.m.. 

2.25  a.  m.. 

2.10  p.m.. 

3.30  a.  m.. 

2.35  p.  m . . 

4.20  a.  m.. 

3.40  p.m.. 

5.00  a.  m.. 

4.15  p.  m.. 

5.45  a.  m.. 


Height. 


Feet. 


1.31 
1.00 

V.eo" 

1.93 
1.78 
1.62 
1.68 
1.89 
2.23 
2.15 
2.02 
1.74 
2.12 
1.64 
1.06 
0.69 


0.88 
0.65 
0.98 
0.21 
0.27 
0.30 
0.00 
0.05 
0.25 
0.32 
1.05 
1.09 
1.27 


High-water. 


Time. 


11.10  a.  m.. 
11.80  p.m.. 
11.50  a.m.. 
12.20  a.  m.. 
12.00  p.m.. 


Height. 


1.35 
1.00 
2.25 
1.35 
3.05 
2.45 
3.50 
3.30 
4.40 
4.40 
5.45 
6.05 
6.30 
7.00 
7.40 
7.40 
8.20 
8.50 
9.15 


p.m.. 
a.  m.. 
p.m.. 
a.  m.. 
p.m  . 
a.  m.. 
p.m.. 
a.  m.. 
p.m.. 
a.  m.. 
p.m.. 
a.  m.. 
p.m.. 
a.  m.. 
p.m.. 
a.  m.. 
p.m.. 
a.  m.. 
p.m.. 


Feet. 


5.52 
4.32 
4.05 
4.40 
5.26 


4.96 
4.40 
4.28 
4.74 
5.10 
4.70 
5.35 
5.84 
6.08 
5.57 
5.90 
5.78 
680 
6.67 
7.88 
6.40 
7.42 
6.38 
7.38 


•  ••           •••           •• 

9.45  a.  m.. 

6.70 

10.15  a.  m.. 

6.73 

10.45  p.m.. 

TJU 

11.00  a.m.. 

6.25 

11.50  p.m.. 

6J» 
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DATE. 


1853. 
April  38. 
April  29 

April  ao. 

Mayl... 


May  2. 
Majd. 
May  4. 
Mays. 
May  6. 
May  7. 
May  8. 


May  9...  . 

May  10..  . 

Mayll... 

May  12..  I. 

May  18..  . 

MayM..  . 

May  15..  , 

May  16..  . 

May  17... 

May  18..  , 

May  19..  . 

Mayao..  . 

Mtty2J..  . 


May  82.. 
May  28. 
May  24.. 
May  25. , 
May  26. 
May  27. 
May  28. 
May  28. 
Mayao. 
^lay  .31. 


5.16  p.m. 

6.05  a.  m . , 
6.45  p.  m., 

7.06  a.  m . 
8.20  p.m. 
8.80a.  m.. 


9.40  a.  m. 
10.30  p.  m . 
10.15  a.  m. 
11.45  p.m. 
11  80  a.  m.. 


12.55  a.  m. 
18.46  p.m. 


12  15 
1.80 
1.20 


p. 
a. 

p. 


m. 

m., 

m. 


2.15 

2.15 

2.00 

•3.80 

3.00 

4.15 

4.00 

5.00 

4.15 

5.10 

4.80 

5.80 

6.00 

6.15 

6.20 

7.25 

7.45 

8.15 

9.00 

9.00 

10.80 

10.80 

11.20 

11.15 

12.00 

12.00 


a. 

p. 
a. 

P- 
a. 

P- 
a. 

p. 
a. 

p. 
a. 

p. 
a. 

P- 

a. 

p. 
a. 

P- 
a. 

p. 
a. 

p. 
a. 

P- 
a. 


m. . 
m.. 
m.. 
m.. 
m.. 
m.. 
m.. 
m.. 
m.. 
m.. 
m. . 
m.. 
m.. 
m.. 
m.. 
m.. 
m.. 
m.. 
m.. 
m.. 
m.. 
m.. 
m. . 
m.. 
m.. 
m.. 


1.00  a. 
1.00  p. 
2.00  a. 
2.00  p. 
3.00  a. 
2.40  p. 
4.10  a. 
8.35  p. 
5.00  a. 
4.35  p. 
5.35  a. 
5.40  p. 
6.10  a. 
6.30  p. 
7.00  a. 
7.80  p. 
7.50  a. 
9.00  p. 
9.00  a. 


m.. 
m. . 
m.. 
m.. 
m.. 
m.. 
m.. 
m.. 
m.. 
m.. 
m.. 
m.. 
m. . 
m.. 
m.. 
m. . 
m.. 
m.. 
m. . 


Feet. 

1.40 
1.70 
1.86 
1.18 
S.02 
1.28 


0.70 
1.41 
1.10 
1.66 
1.02 


1.42 
1.52 


0.64 
1.61 
182 


1.48 
1.22 
1.07 
1.44 
1.74 
1.85 
1.18 
0.89 
1.73 
1.85 
1.88 
1.45 
1.47 
1.55 
1.75 
1.55 
1.59 
1.08 
1.52 
1.05 
1.54 
1.61 
0.70 
0.00 
0.10 
0.47 


0.70 
0.80 
0.71 
0.58 
0.47 
0.48 
0.80 
0.70 
0.87 
1.28 
1.50 
1.82 
1.49 
1.85 
1.86 
1.10 
1.86 
2.20 
0.85 


High-water. 


Time. 


12.20 

1.20 

125 

206 

2.10 

3.10 

8.50 

4.00 

500 

6.15 

5.50 

5.50 

6.10 

6.80 

7.00 

7.80 

7.20 

8.15 

8.20 

8.00 

8.80 

900 

9.46 

10.00 

1080 

ia46 

11.00 

11.00 

11.00 

11.80 

11.80 


p.m. 
a.  m. 
p.m. 
a.  m. 
p.m. 
a.  m. 
p.m. 
a.  m. 
p.m. 
a.  m. 
p.m. 
a  m. 
p.m. 
a.  m. 
p.  m. 
a.  m. 
p.m. 
a.  m. 
p.m. 
a.  m. 
p.m. 
a.  m. 
p.m. 
a.  m. 
p.m. 
a.  m. 
p.m. 
a.  m. 
p.m. 
a.  m. 
p.  m. 


12.80 
12.16 
1.15 
1.80 
2.50 
2.25 
3.15 
8.16 
4.20 
4.20 
6.80 
6.00' 
6.10 
6.16 
6.60 
7.30 
8.00 
8  15 
8.50 
845 
9.40 
9.40 
10.45 
10.30 
11.80 
11.46 


p.m. 
a.  m. 
p.m. 
a.  m. 
p.m. 
a.  m. 
p.m. 
a.  m. 
p.m. 
a.  m. 
p.m. 
a.  m. 
p.m. 
a.  m. 
p.m. 
a.  m. 
p.m. 
a.  m. 
p.m. 
a.  m. 
p.m. 
a.  m. 
p.m. 
a.  m. 
p.  m. 
a.  m. 


12.15  a.  m. 
12.30  p.m. 

1.10  a.  m. 

1.10  p.m. 

2.00  a.  m . 

800  p.m. 

8.00  a.  m. 

8.46  p.m. 


Height. 


Feel. 
6.00 
6.80 
6.82 
6.47 
5.61 
5.75 
4.78 
4.86 
5.58 
4.76 
6.98 
5.98 
5.85 
6.78 
6.28 
6.42 
6  81 
6.98 
6.58 
6  75 
6.78 
598 
6.06 
6.78 
6.06 
6.54 
6.22 
5.27 
5.64 
4.74 
6.49 


4.78 
4.60 
5.10 
6.27 
5.08 
4  96 
5.00 
5.02 
5.87 
5.49 
6.88 
6  01 
6.32 
5.78 
7.38 
6.60 
7.67 
6.77 
7.60 
648 
7.20 
6.70 
6.65 
6.42 
6.71 
5.99 


5.62 
6.01 
6.20 
5.92 
5.02 
6.10 
545 
5.43 
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The  mean  high- water  plane  of  these  observations  was  adopted  as  the  city  refer- 
ence by  Providence.  In  1872  a  survey  of  the  Providence  River  between  Fox 
Point  and  Field's  Point  was  ordered  by  Congress  and  was  made  under  your 
direction  by  me.  At  this  time  the  city  of  Providence  had  borrowed  from  the 
United  States  Coast  Survey  a  self -registering  tide-gauge;  this  was  running  very 
well,  and  the  city  official  in  charge  permitted  us  to  take  the  record  of  this  gauge 
for  the  lunation  August  4-81,  1872,  for  the  purpose  of  getting  a  mean  low-water 
plane  to  refer  the  soundings  of  the  survey  to.  These  readings  gave  the  mean  rise 
and  fall  4.63  feet.  In  1878,  while  making  a  survey  of  the  Pawtucket  River,  the 
readings  of  this  gauge  from  May  22  to  December  28  were  taken,  and  the  mean 
rise  and  fall  for  this  period  was  computed  to  be  4.548  feet.  This  gauge  is  still 
at  Providence,  and  has  been  most  of  the  time  in  running  order.  A  mean  taken 
of  three  and  one-half  years  of  the  best  of  these  observations  gave  a  rise  and  fall 

of  458. 

The  mean  rise  and  fall  given  on  the  Coast  survey  charts  is  5.1  feet.  The  self- 
registering  gauge  was  at  first  located  on  the  gas  company's  wharf;  it  was  changed 
to  Hill's  Wharf,  and  then  to  its  present  location  on  the  city  wharf.  These 
changes  of  position,  and  the  varying  difference  between  the  registering  scale 
and  the  tide-staff  used  for  comparison  made  our  attempts  to  arrive  at  a  definite 
point  for  mean  lo^-water  very  unsatisfactory. 

To  settle  this  point,  and  to  be  enabled  to  decide  which  of  the  above  given 
ranges  of  tide  was  the  best,  the  observations  of  which  the  following  table  shows 
the  results  were  made: 


Beoord  qf  tide  gauge  kept  <U  CUy  Wharfs  Providence,  S.  /.,  from  October  S,  to  November  £9, 1879, 


Date. 


1879. 

October  8 

4 

6 

6 

7 

8 

9 

10 

11  ... 

12 

18 

14 

15 

16 

17  

18 

19 

20 

21 

22 

28 

24 

26 

26 

27 

28 

29 

80 

81  


High- 

Low- 

water. 

water. 

FeeL 

Fett. 

10.80 

5.10 

9.80 

5.54  1 

10.00 

6.15 

0.40 

5.68 

9.15 

6.70 

8.86 

5.90 

9.50 

6.20 

9.86 

6.82 

10.10 

6.58 

10.80 

5.95 

11.00 

6.50 

11.26 

4.45 

11.70 

4.50 

11.90 

4.80 

12.00 

5.05 

11.82 

5.88  i 

11.80 

4.50, 

10.56 

5.45 

10.80 

5.68 

10.40 

5.50 

10.10 

7.80 

9.00 

4.60 

890 

4.40 

9.40 

4.58 

0.26 

4.80 

10.40 

7.80 

9.50 

8.80 

9.95 

4.78 

9.42 

4.45 

Date. 


1879. 

November   1 

2 

8 

4 

5 

6 

7 

8 

9 

10 

11 

12 

18 

14 

16 

16 

17 

18 

19 

20 

21  

22 

23 

24 

26 

26 

27 

28 

29 

Mean 

Mean  rise  and  fail,  4.78. 


High- 
water. 


Feet, 


9 

9 

10 

8 

9 

8 

9 

9 

9 

9 

10 

11 

11 

11 

11 

11 

10 

11 

10 

11 

7 

9 

9 

9 

9 

9 

9 

10 

10 

10 


.16 
.20 
.20 
.96 
.10 
.70 
.00 
.80 
.42 
.50 
80 
.15 
.66 

:g 

.85 

72 

.06 

.87 

80 

80 

85 

.80 

.18 

.68 

.75 

75 

.00 

04 

.06 


Low- 
water. 


F'6ei. 


S.90 
5.90 
5.40 
6.40 
fi.80 
6.16 
5.78 
5.90 
5.60 
4.90 
4.90 
4.75 
4.06 
4.90 
5.06 
4.50 
5.04 
5.75 
6.60 
5.41 
8.67 
5.50 
6.87 
5.86 
5.85 
5.85 
5.00 
5.50 
5.60 
5.88 
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The  mean  rise  and  fall  of  these  two  months  18  4.78;  mean  low  water  on  the 
staff,  5.83;  mean  high-water.  10.06.    This  staff  gauge  is  a  plain  board,  graduated 
to  feet  aud  tenths;  it  is  located  at  the  city  wharf,  a  few  feet  distant  from  the 
self-registering  gauge;  it  was  carefully  observed  each  day,  the  night  tides  being 
omitted.    The  self-registering  gauge  was  * 'running"  at  this  same  time,  and  through 
the  kindness  of  Mr.  Samuel  M.  Gray,  city  engineer  of  Providence,  we  have  been 
faroislied  with  a  copy  of  the  record.    For  the  purpose  of  comparison,  the  fol- 
lowing diagram  of  the  tidal  zone  for  the  month  of  November,  1879,  was  made. 
On  this  diagram  is  shown  the  recorded  heights  of  both  gauges  at  high  and  low 
tide  for  each  day  of  a  lunation.     The  dotted  lines  indicate  the  lines  of  the  staff 
gauge,  and  the  full  lines  those  of  the  self -register.    They  were  platted  by  using 
as  a  common  line  the  line  of  mean  level. 

The  diagram  shows  the  line  representing  the  staff -readings  at  high  tide  to  be 
generally  above  the  line  representing  the  self- register;  and  in  the  case  of  low-tide, 
the  staff-line  to  be  generally  below  the  self -register.  This  difference,  at  high  tide 
varying  between  0.05  of  a  foot  and  0.85  foot,  and  at  low  tide  between  0.U5  and 
0.5  foot,  indicates  that  this  self -registering  tide-gauge  does  not  record  the  full 
rise  and  fall.  The  difference  in  the  mean  rise  and  fall  for  this  lunation  was  0.11 
foot.  Whether  this  difference  is  a  constant  quantity  caused  by  frictional  or 
other  resistance  in  the  running  gear  of  the  self -registering  g^uge,  our  observa- 
tions are  not  extended  enough  to  decide,  but  we  have  two  lunar-months  of  read- 
ings actually  observed  and  one  month's  observations  made  in  the  same  way  by 
Lieutenant  Rosecrans  in  1853,  both  of  which  give  a  greater  rise  and  fall  than 
the  mean  of  the  self -register.  I  would  therefore  recommend  that  the  range  of  tide 
indicated  by  our  observations  in  October  and  November,  1879,  be  adopted,  and 
that  the  mean  rise  and  fall  be  taken  as  4.7.  Mean  low- water  is  referred  to  a  bench 
mark  which  is  the  top  of  the  southeast  corner  of  the  west  abutment  of  the  Point 
Street  bridge;  its  height  is  12.29  feet.  A  comparison  with  the  city  reference 
(Rosecrans'  high- water)  shows  a  difference  of  but  0.01  foot,  so  that  for  all  pur- 
poses this  reference  may  be  considered  correct  and  mean  low-water  taken  as  4-7 
feet  below  it. 

Very  respectfully, 

.     H.  A.  BENTLEY. 

Amstant  Engineer. 
Bvt.  Maj.  Gen.  G.  K.  Warrbn,  U.  8.  A. 

Lieutenant-Colonel  Engineers. 


Improvement  of  Block  Island  Harbor,  Rhode  Island, 

The  improvement  of  this  harbor  as  projected  was  completed  during  the  fiscal 
year  ending  June  30,  1879,  and  was  so  reported  in  the  annual  report  for  that 
year. 

A  resolution  of  the  House  of  Representatives,  February,  1880,  was  passed, 
calling  for  *'  information  concerning  the  obstructions  at  the  entrance  to  the  inner 
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harbor  at  Block  Island,  Rhode  Island,  together  with  an  estimate  of  the  cost  of 
removing  the  same,  and  of  otherwise  placing  the  harbor  in  proper  condition  to 
answer  the  requirements  of  commerce."  This  was  referred  to  me,  through  the 
Chief  of  Engineers,  for  report,  under  date  March  15,  1880.  My  report,  accom- 
panied by  one  in  greater  detail  by  Assistant  Engineer  J.  P.  Cotton,  is  appended. 
Congress,  by  act  approved  June  14,  1880,  appropriated  $6,000  for  this  work. 
While  this  is  not  the  full  amount  estimated,  it  will  probably  accomplish  all  that 
is  at  present  needed. 

MONET  STATEMENT. 

July  1,  1879,  amount  available $345  58 

Amount  appropriated  by  act  approved  June  14,  1880. . . .     6,000  00 

$6,345  53 

July  1,  1880.  amount  expended  during  fiscal  year 345  53 

July  1,  1880,  amount  available $6,000  00 


Special  Report, 

Engineer  Office,  United  States  Army,  ] 

Newport,  R.  I.,  March  16,  1880.  f 

General: — In  obedience  to  your  instruction  of  March  11,  1880,  transmitting 
a  resolution  of  the  House  of  Representatives  of  the  United  States  in  regard  to 
the  obstructions  of  the  entrance  to  the  "inner  harbor"  at  Block  Island,  Rhode 
Island,  I  have  the  honor  to  submit  the  accompanying  report  prepared  by  Assist- 
ant enginer  J.  P.  Cotton. 

This  report  has  been  prepared  from  maps  and  records  in  this  office  and  upon 
the  information  obtained  by  consultation  with  the  petitioners  for  the  improve- 
ments. 

The  report  gives  a  description  of  the  **  inner  harbor,"  with  a  sketch  of  inner 
and  outer  harbors.  This  work  has  increased  in  importance  until  the  depth  of 
7  feet  made  in  1873,  and  then  thought  sufficient,  has  become  too  small  to  accom- 
modate the  vessels  running  there. 

The  estimate  to  make  9  feet  depth  at  mean  low-water  in  the  **  inner"  harbor 
and  in  the  entrance  thereto,  and  to  remove  the  wreck,  is  $8,000. 

Block  Island  is  in  the  Newport  collection  district.  The  amount  of  revenue 
collected  there  in  the  year  ending  June  30,  1879,  was  $1,811.01. 

Respectfully  submitted, 

G.  K.  WARREN,  Lieut.-Gol.  Engirmn, 

Bvt  Maj.  Gen.  U-  S.  A. 
Bvt.  Maj.  Gen.  H.  G.  Whight, 

Brig.  Gen.  and  Chief  of  Engineers,  U.  S.  A. 
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report  of  mr.  j.  p.  cotton,  assistant  bnoinbbr. 

Enoinber  Office,  United  States  Army,  ) 

Newport,  R  I.,  March  15,  1880.  f 

General:— I  have  the  honor  to  submit  the  following  report  on  the  nature  of 
"the  obstructions  to  the  entrance  to  the  '  inner  harbor'  at  Block  Island,  with  an 
estimate  of  the  cost  of  removing  the  same  and  of  otherwise  placing  said  harbor 
in  proper  condition  to  answer  the  requirements  of  commerce." 

The  harbor  at  Block  Island  is  wholly  an  artificial  one,  bc^ng  the  area  sheltered 
by  the  breakwater.  When  the  work  of  constructing  this  breakwater  was  com- 
meoced  in  1870,  it  was  found  that  with  no  landing  and  no  safe  harbor  within  25 
miles  there  would  be  much  delay  and  expense  in  building  it.  So  great  was  the 
dread  of  Block  Island  among  vessel  owners  and  ofllcers  that  it  was  dif&cult  to 
find  one  that  would  freight  stone  there. 

In  view  of  this  and  the  necessity  for  shelter  for  a  crane-boat,  pile-driver,  and 
scows  to  be  used  on  the  work,  authority  was  obtained  by  Qen.  Warren  to  build  a 
small  inclosed  harbor  in  the  sheltered  angle  uf  the  shore  and  breakwater.  This 
harbor,  which  is  referred  to  in  the  resolution  calling  for  this  report  as  the  "  inner 
harbor,'^  is  inclosed  by  a  timber  crib  filled  with  stone.  It  ier  about  250  feet  by 
350  feet,  with  an  opening  of  60  feet  in  width.  This  enclosed  area  was  dredged  to 
7  feet  depth  at  mean  low-water,  which  with  the  mean  rise  of  the  tide  of  3  feet 
gave  a  depth  of  10  feet  at  mean  high  water.  The  anchorage  sheltered  by  the 
breakwater  outside  of  this  is  called  the  "  outer  harbor." 

The  following  sketch  shows  the  relative  location  and  extent  of  the  outer  and 
inner  harbors  of  Block  Island,  Rhode  Island. 

Prior  to  the  construction  of  these  harbors  the  boats  used  here  were  small  open 
boats  that  could  be  hauled  up  on  the  shore  on  the  approach  of  storm.  Upon  the 
completion  of  the  *' inner  harbor"  they  abandoned  their  old  landing  and  occu- 
pied it,  and  as  soon  as  its  stability  had  been  tested  by  one  winter's  storms  'they 
began  to  use  larger  boats,  and  now  there  are  five  or  six  sloops  and  schooners 
owned  here. 

When  the  *'  inner  harbor"  was  built  7  feet  depth  was  sufficient  for  such  vessels 
as  were  used  at  the  island  or  that  were  thought  likely  to  seek  it,  but  since  there 
has  been  a  harbor  there,  secure  at  all  times,  so  that  regular  communication  can 
be  kept  up  with  the  main  land,  the  island  has  come  into  prominence  as  a  summer 
resort.  In  place  of  an  open  sailboat,  carrying  the  mail  and  passengers  once  a 
week  to  and  from  the  main  land,  they  have  a  tri-w^eekly  mail  by  a  schooner  of 
40  or  50  tons  burden,  and  in  the  summer  a  daily  mail  by  steamer. 

A  steamer  is  being  built  to  run  regularly  between  the  island  and  the  mainland. 
A  line  of  steamers,  forming  part  of  a  *' fast  line"  from  New  York,  is  to 
touch  here  on  their  way  from  Greenport,  Long  Island,  to  Newport,  R.  I.  For 
these  steamers  and  others  seeking  the  harbor  a  greater  depth  than  7  feet  is  re- 
quired. 

The  obstructions  to  the  entrance  to  the  inner  harbor  are — 

F^rst.  The  hull  of  a  schooner  of  about  thirty  or  forty  tons  that  lies  near 
the  northwest  comer  of  the  Fall  River  Iron  Works  Company's  wharf.     This 
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schooner  dragged  her  anchor  and  came  ashore  liere  in  August,  1879,  and  sank. 
She  was  stripped  and  abandoned.  She  is  covered  at  high-water,  and,  being  in 
the  track  of  vessels  entering  and  leaving  tlie  "inner  harbor,"  is  a  dangerous 
obstruction. 

Second.  The  depth  of  7  feet  at  mean  low-water,  made  in  1873,  has  been  some- 
what diminished  by  silting  up  and  by  the  sand  blown  from  the  '*  sand  breach  " 
over  the  cribwork.  The  depth  outside  the  opening  has  been  decreased  by  a  de- 
posit of  sand  that  extends  from  within  a  few  hundred  feet  of  the  breakwater  to 
the  opening  of  the  "  inner  harbor.**  Outside  to  the  northward  of  the  wharf  of 
the  Pall  River  Iron  Company  this  sand  is  near  the  breakwater.  As  you  ap- 
proach the  '*  inner  harbor  "  it  is  spread  out  and  covers  the  bottom  over  a  great 
part  of  the  entrance  to  the  **  inner  harbor."  The  amount  of  shoaling  here  is 
not  great,  probably  not  more  than  half  a  foot  in  the  opening  and  2  feet  in  front 
of  the  Iron  Company's  wharf. 

In  the  petition  asking  the  removal  of  these  obstructions  they  ask  that  the 
"inner  harbor"  and  entrance  thereto  be  dredged  so  that  vessels  drawing  9  feet 
can  enter  at  ordinary  low-water. 

ESTIMATES. 

For  removing  wreck  of  schooner  near  Pall  River  Iron  Company's 

wharf 1200  00 

Por  dredging  the  inner  harbor  and  entrance  thereto  to  9  feet  depth 
at  mean  low-water  14,000  cubic  yards  of  clay,  pebbles,  and  sand, 
at  50  cents 7,000  00 

Add  for  contingencies 800  00 

Total $8,000  00 

Tl&e  price  placed  upon  the  dredging  is  based  upon  the  cost  of  that  done  in 
1873.  The  amount  is  small  and  the  material  hard,  and  will  be  likely  to  cost 
fully  50  cents  per  cubic  yard. 

Respectfully  submitted. 

Your  obedient  servant, 

JOS.  P.  COTTON,  Asftistant  Engineer. 

Bvt.  Maj.  Gen.  Q.  K.  Warren,  U.  S.  A., 

Lieutenant- Colons  of  Engineers. 
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Improvement  of  Little  Narragaruiett  Bay,  Rhode  Mind  and  Connecticut. 

LOCALITY  OF   IMPROVEMENT. 

Little  Narragansett  Bay  is  at  the  mouth  of  Pawcatuck  River,  and  is  between 
Stonin,^on  and  Watch  Hill.  It  is  separated  from  the  ocean  by  a  narrow  sand 
beach  extending  from  Watch  Hill  toward  Stonington,  a  distance  of  about  3  miles, 
leaving  an  opening  between  its  end  and  Stoningt(m  of  about  1  mile.  The 
water  in  this  bay  is  shoal;  4i  feet  at  mean  low -water  is  the  greatest  depth  that 
can  be  carried  across  it.  The  Pawcatuck  River,  navigable  to  Westerly,  a  distance 
about  5  miles  from  its  mouth,  can  only  be  approached  through  this  bay;  this  river 
has  been  improved  by  the  general  government  under  my  direction  so  that  there  is 
now  a  channel  75  feet  wide  and  5^  feet  deep  at  mean  low- water  up  to  Westerly. 
The  mean  rise  of  the  tide  is  about  2.6  feet. 

HISTORY  OF  PRBVIOUS   IMPROVEMENT. 

The  river  and  harbor  act  of  March  3,  1875,  directed  a  survey  of  this  bay,  which 
was  made  during  the  summer  of  1875,  and  reported  on  November  30, 1875.  (See 
Aonual  Report  for  1876,  part  I.,  pp.  217  etseq.)  The  improvement  recommended 
in  this  report  was  for  a  channel  200  feet  wide  and  7i  deep  at  mean  low-water, 
extending  across  the  north  sliore  of  the  bay  from  Pawcatuck  Point  to  the  deep 
water  near  the  mouth  of  the  bay  opposite  Sandy  Point,  and  the  removal  of  dan- 
gerous rocks  in  the  channel  near  Rhodes^  Folly  and  Watch  Hill.  The  estimated 
cost  of  this  improvement  was  $51,000. 

Congress,  by  act  of  August  14,  1876,  appropriated  $5,000  for  the  work.  This 
money  was  expended  in  removing  the  rocks  near  Rhodes'  Polly,  and  to  dredging 
and  removing  rocks  from  the  east  end  of  the  proposed  channel  at  Pawcatuck  Point. 

By  act  of  Congress,  approved  June  18,  1878,  an  appropriation  of  $10,000  was 
made  for  the  continuation  of  the  work.  The  money  was  expended  at  Pawcatuck 
Point,  and  completed  a  channel  here  185  feet  wide  and  7^  feet  deep  at  mean  low- 
water. 

WORK  EXECUTED  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,   1880. 

An  appropriation  of  $5,000  was  made  by  act  of  Congress,  approved  March  3, 
1879— available  July  30,  1879.  Proposals  for  dredging  were  invited  under  this 
appropriation,  and  the  following  is  an  abstract  of  those  received: 

AhgLrad,  of  proposaia  recHoed  al  the  Bingineer  Office,  United  States  Army,  Neioport,  R.  /.,  Tuesday, 
August  26,  1879,  at  IS  m.,  for  excavating  in  Little  Narraganseti  Bay,  Rhode  Island  and 
Connecticut.  a 


No. 


Name  and  Addrew. 


1  (John  McDennott,  Cohoee,  N.  T 

S  ,S.  A.  Hammond,  Bridgeport,  Conn. 


Price  per 
cubic  yard. 


10  »H 
44 


Commence. 


April  1, 1880 


Complete. 


June  80, 1880 
June  80,  1880 
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The  work  was  awarded  to  the  lowest  bidder,  and  the  dredging  commenced 
April  1  and  completed  May  20.  There  were  17,935  cubic  yards  of  sand,  mud  and 
shells  removed,  connecting  the  channel  at  Pawcatuck  Point,  previously  made,  by 
a  cut  40  feet  in  width  and  7^  feet  deep  at  mean  low-water,  with  the  deep  water  on 
the  west  side  of  the  bay.  This  cut  is  too  narrow  to  be  of  much  practical  use  to 
vessels,  but  it  demonstrates,  what  had  already  been  surmised,  that  the  only  diffi- 
cult part  of  this  improvement  was  at  the  shoal  at  Pawcatuck  Point. 

This  improvement  has  been  under  the  superintendence  of  Mr.  H.  A.  Bcntley, 
assistant  engineer. 

FKOBABLB  OPERATIONS  DURING  THE  NEXT  FISCAL  YEAR. 

The  act  of  Congress  approved  June  14, 1880,  appropriates  $5,000  for  continuing 
the  work.  It  is  proposed  to  expend  this  in  widening  the  cuts  made  last  year. 
The  amount  of  money  estimated  as  being  necessary  to  complete  the  improvement 
is  $26,000,  and  this  amount  can  be  judiciously  expended  in  the  next  fiscal  year. 

IMPORTANCE  OP  THE  IMPROVEMENT. 

The  places  that  will  be  benefited  by  this  improvement  are  Westerly  and  Watch 
Hill.  Westerly  is  a  manufacturing  village  on  the  Pawcatuck  River.  It  has  fine 
stone  quarries  and  is,  generally,  a  thriving  town.  The  full  value  of  the  improve- 
ment of  the  Pawcatuck  River  made  by  the  general  government  cannot  be  realized 
until  the  projected  improvement  in  the  bay  is  completed.  This  improvement 
will  also  be  of  the  greatest  value  to  Watch  Hill,  which  has  its  only  landing  in  the 
bay.  Watch  Hill  is  a  popular  summer  resort  where  45,000  passengers  were  landed 
from  the  steamboats  during  the  past  year. 

The  number  of  vessels  taken  through  Little  Narragansett  Bay  during  the  year 
1878  was  205.  There  were  31  vessels  drawing  too  much  water  to  cross  the  bay 
that  were  lightered  at  Stonington  and  their  cargoes  taken  to  Westerly. 

Little  Narragansett  Bay  is  in  the  collection-districts  of  Providence  and  Stoning- 
ton; the  latter  is  the  nearest  port  of  entry.  The  revenue  collected  during  the 
fiscal  year  ending  June  30,  1879,  was:  Providence,  $405,052.73;  Stonington, 
$1,796.84. 

Money  Statement. 

July  1,  1879,  amount  available $6,693  97 

Amount  appropriated  by  act  approved  June  14, 1880 5,000  00 

$11,693  97 

July  1,  1880,  amount  expended  during  fiscal  year 6,492  55 

t  

July  1,  1880,  amount  available $5,201  42 

Amount  (estimated)  rerjuired  for  completion  of  existing  project $26,000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1882 26,000  00 


\\ 
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COMMUNICATION  FROM  GEN.  G.   K.  WARREN. 

EMaiNE£K  Office.  U.  S.  Army, 

Newport,  li.  L,  March  8,  1881. 
J.  Herbert  Shedd,  Esq., 

Chairman  Uarbor  Comtnissionera  State  of  R.  I. , 
Providence,  R.  L, 

SiB: 

Your  letter  of  the  Ist  inst.,  aflking  for  a  resume  of  operations  on  Providence 
River  subsequent  to  June  30,  1880,  is  received.     At  the  date,  June  30,  1880,  the 
work  accomplished  had  made  a  channel  through  Pawtuxet  Shoal  70  feet  wide  and 
23  feet  deep  at  mean  low  water ;  and  200  feet  wide  and  20  feet  deep  between  Field's 
Point  and  Fox  Point.     Between  that  time  and  January  1,  1881,  the  width  of  the 
channel  through  Pawtuxet  Shoal  had  been  increased  from  70  to  200  feet,  and  above 
Field's  Point  from  200  to  330  feet.     The  work  done  up  to  January  1,  1881,  was 
paid  for  from  the  appropriations  of  June  18,  1878,  of  $50,000,  and  March  8, 1879, 
WO.OOO.    The  contractors  were:  The  Atlantic  Dredging  Co.;  and  the  price  paid 
^w  16  cents  per  cubic  yard.     By  act  of  Congress,  approved  June  14,  1880,  a 
further  appropriation  of  |60,000  was  made  for  this  Improvement.    The  follow- 
ing proposals  for  excavating  under  this  appropriation  were  received  and  opened 
*^"gust  14,  1880: 

^"^tiantic  Dredging  Company 16f  cents  per  cubic  yard. 

^^'lliam  Flannery 18i     *'       ** 

^'•ank  Pidgeon 18^    "      

*'^8e  &  Lyman  Boynton 19 


<<      f(        «t        (< 


The  Contract  was  awarded  to  the  lowest  bidders:  The  Atlantic  Dredging  Co., 
of  Brooklyn,  N.  Y.  The  Atlantic  Dredging  Co.  completed  their  first  contract 
January  Isi,  1881,  when  the  work  of  dredging  was  suspended  on  account  of  the  ice 
in  the  river.  It  is  expected  that  work  on  the  new  contract  will  be  commenced 
on  or  about  March  1st,  1881. 

Bulkhead  Bock. — June  30,  1880.  The  work  of  removing  this  rock  was  reported 
in  progress.  The  contractor  completed  the  removal  to  a  depth  of  20  feet  at  mean 
low-water  October  14,  1880;  794^  tons  of  rock  were  removed. 

The  copies  of  my  report  for  the  fiscal  year  ending  June  30,  1880,  with  the  ac- 
companying diagrams,  have  not  yet  been  received. 

Very  respectfully, 

0.    K.   WARREN, 

Lieut. -GoL  Enffineers  and  Bvt.  Maj.-Qen.  U.  S.  A. 


fivy^     /O  I  0. 
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REPORT. 


To  the   Honorable  the   General    Assembly    of  the    State  of  Rhode 
Island^  etc: 

The  Board  of  Harbor  Commissioners  respectfully  submit  their 
sixth  annual  report : 

APPOINTMENT  TO  THE  BOARD. 

At  the  May  Session  of  this  General  Assembly,  His  Excellency,  the 
Governor,  with  the  advice  and  consent  of  the  Senate,  appointed  Lu- 
cias  B.  Darling  as  Harbor  Commissioner  for  a  term  of  three  years,  to 
succeed  Nathaniel  P.  Potter  whose  term  of  service  expired  in  June. 

WORK   WITH   U.  S.  GOVERNMENT  APPROPRIATION. 

The  improvement  of  Providence  River  and  Narragansett  Bay,  car- 
ried on  by  the  United  States  Government  under  direction  of  the 
Engineer  Department,  was  resumed  for  the  season  on  March  8,  1881, 
and  has  been  continued  quite  through  the  year  with  very  satisfactory 
results. 

The  special  work  now  proceeding  was  estimated  by  the  Harbor 
Commissioners  to  cost  $500,000.  The  first  appropriation  for  it  was 
made  by  Congress  in  June  1878,  and  an  additional  appropriation  has 
been  made  each  year  since.  By  act  approved  Mai'ch  3,  1881,  Con- 
gress appropriated  $60,000,  for  continuing  the  work,  making  an  en- 
tire appropriation  thus  far,  of  $230,000. 


4  HARBOR  commissioners'   REPORT. 

Ocean-going  steamers  of  the  heavy  class  may  now  come  into  onr 
inner  harbor,  but  local  dredging  is  required  to  enable  them  to  reach 
and  lie  at  our  wharves. 

The  report  of  Gen.  G.  K.  Warren,  Lieutenant-Colonel  of  Engin- 
eers in  charge  of  the  improvement  of  harbors  and  rivers  on  this  sec- 
tion  of   the  coast,   to  the  Chief  of  Engineers,  TJ.  S.  A.,  is  largely 
;  quoted  in  the  appendix  to  this  report. 

We  renew  our  suggestion  that  a  great  advantage  would  probably  re- 
sult from  the  adoption  of  the  plan  so  largely  followed  in  Europe,  in 
;  regard  to  dredging  and  towing  apparatus,  where  substantial  plant  is 

owned  by  the  local  authorities  and  let  at  moderate  rates  to  those  who 
-•  do  the  work.     In  this  way  the  number  of  competent  bidders  may  be 

greatly  increased  and  lower  rates  obtained. 


DUMPING    GROUNDS. 

The  dumping  ground  for  material  dredged  under  the  ITnited  States 
Government  is  in  deep  water  near  Half-way  Rock,  east  of  Conanicut 
Island.  We  regard  the  dumping  here  as  quite  unobjectionable,  but 
some  opposition  has  been  made  to  it  and  a  petition  for  interference  by 
the  General  Assembly  was  considered  by  the  House  Judiciary  Com- 
mittee in  March  last.  The  petitioners  were,  however,  given  leave  to 
withdraw.  Assent  was  given  to  dumping  on  their  land  near  Public 
street  by  the  Providence  Gas  Company.  Conditional  assent  to  dump- 
ing near  the  shores  of  Putowomut  Neck  was  given,  but  the  conditions 
were  not  complied  with.  Conditional  assent  was  given  to  dumping 
below  Bucklin's  Island  in  Pawtucket  river. 

Assent  was  withiield  upon  an  application  to  designate  ''Sheep  Pen 
Cove,"  near  Prudence  Island,  as  a  dumping  ground.  Printed  no- 
tices were  issued  and  distributed  calling  the  attention  of  inhabit- 
ants along  the  Blackstone  to  the  laws  against  allowing  material  to  be 
deposited  in  that  river.  It  has  been  necessary  to  renew  the  caution 
to  steamboat  owners  against  dumping  ashes  in  the  harbor  or  channels. 
The  need  for  regulating  and  controlling  the  matter  of  dumping  in 
public  waters,  is  constantly  apparent. 
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HARBOR  LIKES. 


A  harbor  line  from  Field's  Poiut  to  Bock  Island  and  including  the 
mouth  of  Pawtnxet  river  was  designed  by  the  Harbor  Commission- 
ers and  having  met  the  approval  of  nearly  all  the  riparian  owners  it 
was  presented  to  the  Governor  and  Senate  and  was  approved  by  them 
on  April  28,  1881. 

Application  has  been  made  for  the  establishment  of  a  harbor  line 
on  the  west  side  of  PawtucKet  river  above  Red  Bridge.  A  line  will 
probably  be  designed  for  some  two  and  a  half  miles  of  the  shore. 

OBSTRUCTIONS  IN   PAWTUCKBT  RIVER. 

The  serions  artificial  obstructions  to  navigation  at  India  Point,  to 
which  we  have  repeatedly  called  attention,  still  exist.  The  interests 
of  all  parts  of  the  State  seem  to  require  the  interference  of  the  Gen- 
eral Assembly  to  compel  the  removal  of  at  least  the  worst  of  these 
obstractions  and  a  partial  restoration  of  the  free  tidal  flow  and  an 
improvement  in  the  facility  for  navigation. 

LICENSES,  ETC. 

Licenses  have  been  issued  as  follows  : — 

1.  April  13,  to  the  Bunnell  Manufacturing  Company,  to  rebuild 
their  wharf  on  the  easterly  side  of  Pawtucket  river  in  the  town  of 
Pawtucket. 

2.  May  4,  to  the  Providence,  Warren  and  Bristol  Railroad  Com- 
pany to  rebuild  their  bridge  at  Bowers  Cove  in  the  town  of  East  Pro- 
vidence. 

3.  May  25,  to  Daniel  E.  Day  to  build  a  seawall  on  the  westerly 
side  of  Providence  river  below  Crawford  street  bridge  in  Providence. 

4.  May  28,  to  the  New  York,  Providence  and  Boston  Eailroad 
Company  to  build  a  railroad  bridge  across  the  mouth  of  Brush  Neck 
Cove  in  Warwick,  and  also  to  strengthen  the  railroad  bridge  already 
built  across  Warwick  Cove. 
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5.  July  27,  to  Mrs.  Ellen  Wright  to  extend  Wright's  wharf  on  the 
west  side  of  Pawtucket  river,  above  India  Bridge,  in  Providence. 

6.  November  15,  to  the  Town  Council  of  the  Town  of  Pawtucket 
to  construct  a  basin  on  the  east  side  of  Pawtucket  river,  near  the 
wharf  of  the  Joseph  Smith  Company,  in  Pawtucket. 

7.  November  23,  to  the  Pawtucket  Gas  Company  to  fill  certain 
portions  of  their  flats,  near  their  wharf,  on  the  west  side  of  Pawtucket 
river. 

Assent  to  various  constructions  has  been  given  as  follows  : — 
1.     March  26,  to  John  W.  Davis  to  repair  his  wharf  at  Bullock's 
Point  in  the  town  of  East  Providence. 
J '  2.     June  8,  to  the  Bay  Mill  Company — through  Albert  Hill— to 

j  make  changes  in  their  wharf  in  Greenwich  Bay,  in  East  Greenwich, 

i  3.     August  24,  to  A.  0.  Bourn  to  construct  a  boat  wharf  near  the 

foot  of  Walley  street  in  Bristol. 

4.  October  19,  to  W.  T.  C.  Wardwell,  to  enlarge  his  wharf  at  the 
foot  of  State  street  in  Bristol. 

Action  has  been  taken  to  prevent  unauthorized  changes  in  other 
places.  Constant  attention  is  required  in  these  matters  to  prevent  in- 
jurious constructions  or  encroachments  in  public  tide  waters. 

DRAW-BRIDGES. 

The  Commissioners  renew  their  suggestion  that  further  legislation 
is  needed  to  regulate  the  times  for  opening  draw-bridges  and  as  to 
blocking  the  approaches  to  draws.      Special  complaints  have  been 
made  to  the  Board  in  regard  to  the  management  of  the  draw  at  Stone 
'•■  Bridge  —  or  Howland's  Ferrybridge, —  between  Tiverton  and  Ports- 

mouth, and  also  as  to  the  blocking  of  the  passages  at  India  Point,  in 
Providence. 

A  SUBMERGED  ROCK. 

In  March  1881,  a  schooner  drawing  twelve  feet  of  water  struck  upon 
a  rock  hitherto  unknown,  situated  above  Half-way  Rock  and  south  of 
Prudence  Island.     This  is  now  called  Fiske  Rock  and  a  buoy  has 
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been  placed  upon  it  bearing  N.  E.  by  N.  from  the  spindle  on  Half- 
way Rock,  and  392  yards  distant  from  it  and  about  three-quarters  of  a 
mile  from  the  south  end  of  Prudence  Island.  The  bearings  from 
this  buoy  are  as  follows: — North  point  of  Conanicnt  Island  W.,  N. 
W.,  i  W.,  north  end  of  Dyer's  Island  N.  E.  by  E.  ^  E. 

WOBK  OP  THE   UNITED  STATES  BNGINEBB   DEPABTMBNT. 

By  the  courtesy  of  the  Chief  of  Engineers  and  of  General  O.  K. 
Warren,  the  Board  has  received  an  advance  copy  of  General  War- 
ren's report  upon  operations  in  Rhode  Island  waters,  for  the  year 
ending  June  30,  1881,  and  a  summary,  prepared  specially  for  the  pur- 
pose, giving  the  operations  from  June  30  to  December  31,  on  each  of 
the  works  in  the  State  of  Rhode  Island.  These  papers  are  printed  in 
the  appendix  herewith. 

BAILBOAD  TEBHINAL  PA0ILITIE8. 

The  city  of  Providence  has  taken  much  needed  action  towards  im- 
proved railroad  facilities  and  a  valuable  report  may  be  expected  from 
the  able  commission  charged  with  the  investigation.  It  is  of  great 
importance  that  railroad  tracks,  free  to  the  use  of  all  the  companies, 
be  run  to  the  entire  wharf  front  of  the  city  and  of  East  Providence, 
2)0  that  the  cost  of  transfer  of  freight  from  the  vessels  to  the  trains 
may  be  reduced  to  a  minimum.  It  is  regarded  as  quite  feasible  to  do 
this  and  at  the  same  time  relieve  the  streets  of  the  city  from  the  great 
annoyance  and  danger  of  running  freight  cars  through  its  business 
thoroughfares. 

Respectfully  submitted, 

J.  HERBERT  SHEDD,      ) 

JEDEDIAH  WILLIAMS,  V  Harbor  Commissioners. 

LUCIUS  B.  DARLING,     ) 
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out  of  the  river,  which  could  not  be  done  at  the  rate  above  estimated  unless  the 
Washington  bric'.ge  is  rebuilt. 
This  work  is  under  the  superintendence  of  Assistant  Engineer  H.  A.  Bentley. 

MONET  STATEMENT. 

July  1,  1880,  amount  available $529  58 

July  1,  1881,  amount  available 529  58 

Improvement  of  Providence  River  and  Ndrragansett  Bap,  Rhode  Island. 

m 

WORK  EXECUTED  DURING  THE  FISCAL  TEAR  ENDING  JUNE  30,  1881. 

The  contractors  for  excavating  under  the  appropriation  of  $60,000  made 
March  8,  1879,  and  the  money  left  over  from  the  abandoned  contract  under  the 
appropriation  of  $50,000  made  June,  1878  (the  first  one  made  for  this  work), 
completed  their  contract  January  1,  1881,  having  removed  558,227.6  cubic  yards 
of  material.  \ 

By  act  of  Congress  approved  June  14,  1880,  an  appropriation  of  $60,000  was 
made  for  the  continuance  of  this  work. 

Proposals  for  excavation  were  invited,  publicly,  and  on  the  14th  of  August, 
1880,  the  following  tenders  were  received  : 


I 


No. 


1 
9 
8 


Name  and  Addreee. 


Atlantic  Dredginff  Company,  Brooklyn,  N.  T 

Wm.  Flannery ,  New  York 

Frank  Pidgeon,  New  York 

Jesse  and  Lyman  Boynton,  Providence  and  Boston 


Price  per 
cubic  yard. 


19 


Commence. 


Oct.  15, 1880.. 


Complete. 


Sept.  1, 1881. 


Within    60Oct.  1,  1881. 
days 


The  Atlantic  Dredging  Company  were  again  the  lowest  bidders,  and  the  con- 
tract was  awarded  to  them.  They  began  work  March  8,  1881,  and  at  this  date, 
June  30,  1881,  they  are  prosecuting  it,  having  removed  258,100  cubic  yards. 

The  work  accomplished  during  the  fiscal  year  has  increased  the  width  of 
channel  28  feet  deep  at  mean  low-water  across  Pawtuxet  Shoal  from  70  to  200 
feet,  and  the  width  of  the  channel  20  feet  deep  at  mean  low-water  above  Field's 
Point  from  200  to  425  feet. 

The  adjoining  sketch  shows  the  locality  and  extent  of  the  improvement  made. 

Congress  by  act  approved  March  8,  1881,  appropriated  $60,000  for  continuing 
this  improvement. 

Advertisements  for  proposals  for  excavation  under  this  appropriation  were 
issued,  and  on  the  8th  day  of  June,  1881,  the  following  tenders  were  received: 


Name  and  Address. 


Price  per  cable  yard. 


Atlantic  Dredging  Company,  Brooklyn,  N.  Y 17  cents  for  depth  of  14  feet  at  mean  low-water, 

!      and  19  cents  for  IS  feet  depth. 


•a  ^- 

»3    *-. 
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The  contract  was  awarded  to  the  Atlantic  Dredging  Company,  the  only  bid 

ders. 

BULKHEAD  ROCK. 

Operations  for  the  removal  of  this  rock  to  a  depth  of  20  feet  at  mean  low- 
water  were  commenced  March  8,  1880,  and  completed  October  14,  1880.  The 
contractor's  "  plant"  consisted  of  a  sloop  having  a  carrying  capacity  of  about  80 
tons,  and  a  steam  hoisting  engine,  a  drilling  frame  26  x  32  feet,  a  steam  drilling 
apparatus,  and  the  ordinary  divers,  armor,  and  air-pump.  The  crew  contained 
seven  men,  including  the  captain  and  divers. 

The  extreme  length  of  the  rock  at  20  feet  depth  was  120  feet,  and  its  general 
width  about  30  feet,  so  that  the  drilling  frame  had  to  be  moved  four  times  to 
cover  the  whole  surface  of  the  rock.  The  superficial  area  was  about  2,000 
square  feet,  and  the  mean  depth  to  be  removed  3f  feet.  The  total  number  of 
holes  drilled  was  112,  and  their  total  penetration  548  feet,  an  average  of  about 
4.8  feet  for  each  hole.  Two  hundred  and  eighty-two  pounds  of  giant  powder 
were  used  in  blasting  these  holes. 

It  may  be  seen  from  these  data  that  one  hole  was  drilled  to  each  26.7  feet  of 
superficial  area,  on  which  area  2^  pounds  of  powder  were  exploded.  In  addi- 
tion to  this  50  pounds  of  powder  was  used  in  making  surface  blasts.  The  large 
area  of  rock  to  each  hole  drilled  and  blast  made  may  be  accounted  for  partially 
by  the  facts  that  the  rock  is  of  a  brittle  nature,  and  the  large  surface  blasts  made 
in  1870  shattered  it  to  a  great  extent. 

There  were  removed  under  this  contract  794^  tons  of  rock  ;  which  was  de- 
posited on  the  shore  east  of  the  work.  The  explosive  material  used  is  known  as 
No.  1,  2,  and  3  giant  powder. 

There  is  now  a  depth  of  20  feet  at  mean  low-water  on  this  rock;  it  is  even  with 
the  surface  of  the  bottom  which  surrounds  it  on  three  sides  ;  on  the  west  or 
channel  side  there  is  a  sharp  fall  of  5  or  6  feet,  so  that  this  abrupt  face  of  the 
rock  would  confront  any  vessel  of  a  greater  draught  than  20  feet,  if  the  vessel 
should  be  sailing  across  the  channel.  It  would  not  be  an  obstruction  in  passing 
up  or  down  the  chanuel,  for  the  edge  of  the  rock  is  on  the  line  of  channel  and 
does  not  extend  beyond  the  general  contour  of  20  feet  depth.  As  the  work  ot 
improving  the  main  channel  progresses  and  the  ultimate  depth  sought  (23  feet  at 
naean  low- water)  is  obtained,  it  may  be  found  necessary  to  blast  ofif  this  edge  of 
the  rock,  or  in  some  way  cover  it  up  so  that  if  a  vessel  should  strike  it  there 
would  be  less  danger  of  serious  damage  being  done. 

The  improvements  in  this  river  have  been  under  the  superintendence  of  Assis- 
tant Engineer  H.  A.  Bentley. 

The  probable  operations  during  fiscal  year  ending  June  30,  1882,  will  be  the 
continuation  of  the  excavation  of  a  channel  20  feet  deep  as  far  as  the  appropria- 
tion of  June  14,  1880,  will  carry  it  in  width.  It  is  proposed  with  the  appropria- 
tion of  March  3,  1881,  to  excavate  to  depths  of  12  and  14  feet  at  mean  low-water 
and  as  of  great  a  width  as  the  money  will  pay  for. 

The  depth  to  be  dredged  to  was  changed  from  20  to  12  and  14  feet  for  the  rea- 
son that  the  work  contracted  for  would  be  suflScient  to  make  the  20-foot  channel 
about  500  feet  wide,  and  although  this  is  not  as  wide  by  100  feet  as  the  original 
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plan  contemplated,  it  is  a  good  navigable  channel,  and  it  was  deemed  best  to  ex- 
tend the  widths  of  12  and  14  feet  depth  and  give  smaller  vessels  a  chance  to 
anchor  and  keep  out  of  the  deep  channel  and  away  from  the  large  craft;  leaving 
the  completion  of  the  20-foot  channel  to  subsequent  appropriations. 

One  hundred  thousand  dollars  could  be  judiciously  expended  in  the  fiscal  year 
ending  June  80,  1888,  in  widening  the  channel  at  Pawtuxet  Shoal  and  increasing 
the  anchorage  ground  above  Field's  Point. 

MONEY  STATEMENT. 

Improvement  of  Protidenee  River  and  Narraganaett  Bay. 

July  1,  1880,  amount  available $108,001  28 

Amount  appropriated  by  act  approved  March  8, 1881. . .     60,000  00 

$168,001  28 

July  1,  1881,  amount  expended  during  fiscal  year,  ex- 
clusive of  outstanding  liabilities  July  1,  1880 74.380  56 

July  1, 1881,  outstanding  liabilities 8,258*  14 

77,588  70 

July  1,  1881,  amount  available 85.412  58 

Amount  (estimated)  required  for  completion  of  existing  project 270,000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

80,  1888 100,000  00 

Improvement  of  Providence  River — Removal  of  Bulkhead  Rock. 

July  1,  1880,  amount  available $4,742  18 

July  1, 1881,  amount  expended  during  fiscal  year,  exclusive  of  outstand- 
ing liabilities  July  1,  1880 4,742  13 

IMPROVEMENT   OF  POTOWOMUT  RIVER,  RHODE  ISLAND. 

A  report  of  the  survey  under  which  this  improvement  was  planned  is  printed 
as  part  of  House  Ex.  Doc.  No.  18,  Forty-sixth  Congress,  third  session. 

Three  estimates  were  submitted  in  the  above-mentioned  report  for  channels 
across  the  bar  at  the  mouth  of  the  river;  two  providing  for  a  depth  of  6  feet  at 
mean  low-water,  at  a  cost  of  $11,550,  and  one  for  a  depth  of  5  feet,  to  cost 
$6,587.50. 

Congress,  by  act  approved  March  3,  1881,  appropriated  $5,000  for  this  work, 
and  as  this  amount  is  very  near  the  smallest  estimate,  the  project  to  make  the 
depth  of  5  feet  was  adopted. 

Advertisements  for  excavation  were  issued,  and  on  June  8,  1881,  the  following 
tenders  were  received : 


No. 

Name  and  Address. 

Price  per 
cubic  yard. 

Commence. 

Complete. 

1 
2 

S.  A.  Hammond,  Providence,  R.  I 

John  McDermott,  Cohocs,  N.  Y 

J.  H.  Fenner.  Jersey  City  

$0  28 
40 
60 

•     ••■■••••• 

8 

Mar.  is,  180. 

Jane  90.  188S 
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The  contract  was  awarded  to  the  lowest  bidder,  Mr.  B.  A.  Hammond,  who  is 
expected  to  commence  the  work  July  1,  1881. 

This  improvement  is  under  the  superintendence  of  Assistant  Engineer  H.  A. 
Bentley. 

MONET  STATEMENT. 

Amount  appropriated  by  act  approved  March  8,  1881 |5,000  00 

July  1, 1881,  amount  expended  during  fiscal  year 48  99 

Jaly  1,  1881,  amount  available 4,951  01 


survey  op  potowomut  river,  rhode  island. 

Engineer  Office,  United  States  4rmt, 

Newport,  R  L.December  11, 1880. 

General:  I  forward  herewith  the  report  and  map  of  the  survey  of  Potowo- 
mut  River,  Rhode  Island,  assigned  to  my  charge  by  you  under  the  law  passed 
at  the  last  session  of  Congress,  and  made  by  Assistant  H.  A.  Bentley. 

The  survey  was  asked  for  for  the  purpose  of  makmg  an  estimate  of  the  cost 
of  deepening  the  water  to  6  feet  at  mean  low-water  over  the  bar  at  the  mouth, 
and  make  the  channel  150  feet  wide.  The  present  depth  is  about  2^  feet  at  mean 
low  water.  The  dredged  channel  would  be  about  2,500  feet  long.  There  are 
also  a  few  rocks  to  be  removed. 

It  is  estimated  that  it  will  cost  $11,550  to  make  a  depth  of  6  feet  at  mean  low- 
water,  and  $5,587.50  to  make  a  depth  of  5  feet.  The  mean  rise  of  the  tide  is 
about  4^  feet.  Vessels  drawing  11^  feet  will  be  able  to  pass  to  *'  Hope  Lands" 
Landing,  about  f  of  a  mile  above  the  mouth,  when  the  improvement  is  made. 

The  navigation  to  be  benefited  is  that  of  vessels  bringing  ashes  and  other  fer- 
tilizers and  ice,  together  with  small  boats  and  yachts.  The  region  is  a  rich  agri- 
cultural one,  without  manufactories  or  through  travel. 

It  is  in  the  Providence  collection  district,  and  that  place  is  the  nearest  port  of 
entry. 

The  amount  of  revenue  collected  there  for  the  year  ending  June  80,  1880,  was 
$405,652.73. 

Very  respectfully, 

G.  K.  Wakren, 

Lieutenant- Colonel  Engineers, 

Bet.  Maj.  Gen.,  U.  S,  A. 
Brig.  Gen.  H.  G.  Wright, 

Chief  of  Engineers,  U.  8.  A. 
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REPORT  OF  MR.  H.  A.  BBNTLBY,  ASSISTANT  ENGINEER. 

Engine  BR  Office,  United  States  Army, 

Newport,  R  I. ,  October  28, 1880. 

General:  I  have  the  honor  to  submit  the  following  report  on  the  survey  of 
the  Potowomut  River,  Rhode  Island,  authorized  by  Congress  at  its  last  session 
(see  section  2  of  river  and  harbor  appropriation  act  approved  June  14,  1880). 

description  of  the  river  and  locality. 

The  Potowomut  River  is  an  estuary  of  Narragansett  Bay,  situated  about  13 
miles  north-northwest  of  Newport,  and  extends  in  from  the  west  shore  of  Nar- 
raganset  Bay  a  distance  of  about  8  miles,  where  its  name  is  changed  to  Hunt's 
River.  Hunt's  River  is  folrmed  by  a  number  of  small  streams,  all  within  the 
limits  of  Rhode  Island ;  its  drainage  area  is  about  40  square  miles.  Coweset 
Bay,  the  entrance  to  the  harbor  of  Greenwich,  is  situated  about  half  a  mile  north 
of  the  mouth  of  the  Potowomut,  with  Sandy  Point  extending  out  into  Narra- 
gansett  Bay  between  the  two.  The  point  of  land  between  Greenwich  Harbor 
and  Coweset  Bay  and  the  Potowomut  River  is  known  as  Potowomut  Neck,  a 
beautiful  farming  country,  protected  at  its  east  end  by  a  substantial  sea-wall 
built  at  private  expense. 

The  other  or  south  side  of  the  river  is  higher  ground,  rising  abruptly  at  the 
river  to  a  height  of  about  30  feet  at  Bluff  Point,  where  its  greatest  elevation  is 
obtained. 


n 


TIDES. 

The  mean  low- water  plane  to  which  the  soundings  are  referred,  and  the  mean 
rise  and  fall  of  tide,  were  determined  by  simultaneous  observations  made  here 
and  at  Providence. 

At  the  time  these  observations  were  made  the  rise  of  tide  was  4.7  feet  at  Pro- 
vidence, which  is  the  mean  rise  and  fall  lately  adopted  by  us  there.  The  rise  at 
Potowomut  River  at  the  same  time  was  4.5  feet,  which  is  taken  and  used  as  the 
mean  rise  and  fall.  Low- water  at  Providence  on  the  same  day  was  0.5  foot 
above  mean  low-water,  and  at  Potowomut  it  is  assumed  that  the  low-tide  bears 
the  same  relation  to  mean  low-water  as  it  does  at  Providence.  The  correctness 
of  this  determination  is  confirmed  by  the  United  States  Coast  Survey  tide-tables, 
which  give  the  mean  rise  and  fall  at  Greenwich  (3  miles  away)  as  4  5-10.  At 
Wickford,  7  miles  nearer  the  ocean,  the  mean  rise  and  fall  is  4  2-10  feet.  At 
Newport,  near  the  ocean,  it  is  only  8  9-10  feet. 


PfiOPOSED  IMPROVEMENT  AND  ESTIMATES  FOR  IT. 

It  was  ascertained  by  consultation  with  those  interested  in  this  work,  that  a 
channel  with  a  depth  of  6  feet  at  mean  low-water  and  a  width  of  from  150  to  200 
feet  across  the  bar  at  the  mouth  of  the  river,  with  the  removal  of  Euston's  Rocks, 
was  all  that  was  desired  or  needed. 

On  the  accompanying  map  two  channels,  having  a  width  of  150  feet  each,  have 
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been  laid  out.  The  width  of  150  feet  rather  than  the  one  of  200  feet  is  taken,  be- 
cause it  is  fully  as  wide  as  any  part  of  the  channel  above,  which  is  large  enoagh 
for  the  requirements  here.  One  of  the  channels  is  drawn  on  a  straight  line  con- 
necting the  nearest  point  of  the  6- foot  contour  line  outside  the  bar  with  the  con- 
tour having  the  same  depth  on  the  inside.  The  other  proposed  channel  follows 
the  line  of  the  present  channel  to  the  pile  of  loose  stone  formerly  used  as  a  trans- 
fer landing,  where  it  turns  and  crosses  the  bar  to  the  nearest  portions  of  the  5 
and  6  feet  contour  lines,  outside.  If  any  improvement  is  to  be  made  here,  this 
latter  line  is  deemed  the  better,  because  it  is  in  the  line  of  the  greatest  tidal  flow 
and  would  not  be  so  liable  to  be  filled  up. 

The  presence  of  eel-grass  on  the  inside  of  the  mooring  marked  on  the  map  in- 
dicates that  the  bottom  is  not  shifting,  and  that  a  channel  when  dredged  will 
not  be  readily  filled  up  with  a  new  deposit,  particularly  if  it  is  located  in  the  line 
of  the  present  tidal  flow.  Three  estimates  are  submitted.  The  first  is  for  a 
channel  150  feet  wide  and  6  feet  deep,  on  a  straight  line  connectiug  the  deep 
water  on  either  side  of  the  bar;  the  second  is  for  the  same  width  and  depth  of 
channel,  following  the  present  channel  to  the  old  landing  and  thence  across  the 
bar;  and  the  third  is  the  same  as  the  second,  except ^that  it  provides  for  5  instead 
of  6  feet  depth. 

ESTIMATE  FOB  CHANNEL  160  FEET  WIDE,   6  FEET  DEEP  AT  MEAN    LOW- WATER, 

ON  STRAIGHT  LINE. 

Removal  of  50,000  cubic  yards  mud  and  sand,  at  2^  cents $11,250 

Removal  of  £uston*s  Rocks 800 


11,550 


ESTIMATE  FOR  CHANNEL  150  FEET  WIDE,    6  FEET  DEEP  AT  MEAN    LOW-WATEK, 
FOLLOWING  PRESENT  CHANNEL  TO  OLD  LANDING. 

Removal  of  50,000  cubic  yards  mud  and  sand,  at  22i  cents $11,250 

Remoyal  of  Euston's  Rocks 800 


11,650 


ESTIMATE  FOR  CHANNEL  150  FEET  WIDE,   5  FEET  DEEP  AT  MEAN   LOW-WATER, 
FOLLOWING    PRESENT  CHANNEL  TO  OLD  LANDING. 

Removal  of  23,500  cubic  yards  mud  and  sand,  at  22i  cents $5,287  50 

Removal  of  Euston's  Rocks 300  00 


5.587  50 


Very  respectfully,  your  obedient  servant. 


Bvt.  Maj.  Gen.  G.  K.  Warren, 

Lieutenant  Colonel,  Corps  of  Engineers,  U.  8.  A. 


H.  A.  Bentley. 
Assistant  Engineer. 
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IMPROVBMBNT  OF  NEWPORT    HARBOR,   RHODE  ISLAND. 

The  House  of  Representatives,  on  December  6, 1880,  passed  a  resolution  asking 
"  the  Secretary  of  War  for  information  as  to  the  present  condition  of  Newport 
Harbor,  Rhode  Island,  and  what  work  is  necessary  to  be  done  to  make  the  har- 
bor available  for  the  purposes  of  commerce,  with  an  estimate  of  the  cost  of  the 
requisite  dredging  or  other  work."  This  was  referred  to  me  for  report  by  in- 
dorsement from  your  office,  dated  December  11, 1880. 

December  14,  1880,  a  report  was  submitted,  with  a  plan  for  increasing  the 
capacity  of  the  harbor  for  anchorage,  and  as  a  harbor  of  refuge.  It  was  proposed 
to  dredge  the  harbor  to  a  depth  of  18  feet  where  the  soft  material  will  allow 
such  depth  to  be  made,  and  to  a  lesser  depth  where  hard-pan  or  rock  is  encoun- 
tered before  reaching  18  feet.  This  work  to  be  done  east  of  the  main  channel, 
through  the  harbor  between  the  city  of  Newport  and  Goat  Island,  and  between 
Long  Wharf  and  Lime  Rock.  The  estimated  amount  of  material  to  be  removed 
is  827,000  cubic  yards  of  mud  and  sand  and  a  few^  bowlders;  to  cost  $72,000. 

At  some  future  time,  for  the  further  increase  of  anchorage  facilities,  it  may  be 
desirable  to  deepen  the  cove  east  of  Fort  Adams  and  remove  a  portion  of  the 
shoal  south  of  Goat  Island. 

Congress,  by  act  approved  March  3,  1881,  appropriated  $25,000  for  this  work. 

Advertisements  for  proposals  for  excavation  were  issued,  and  on  the  8th  of 
June,  1881,  the  following  tenders  were  received: 


No. 


Name  and  Addreee. 


1 
2 
8 
4 
5 
6 
7 
8 


Henry  E.  Du  Boie.  New  York  City  

H.  N.  and  A.  J.  Beardsley,  Brid^port,  Conn. 

S.  A.  Hammond,  Providence,  R.  I 

Atlantic  Dredging  Company.  Brooklyn,  N.  Y. 

William  Flannery.  New  York  City 

John  McDermott,  Cohoea,  N.  Y 

J.  H.  Fenner,  Jersey  City,  N.  J  

Elijah  Brainard,  Jr.,  New  York  City 


Price  per 
cnbic  yard. 


Commence. 


fO  11 

12 
15 
17 
2U 
25 


•  •  ■  «  • 


Complete. 


Jane  80, 1883 
Jnne  80,  1889 
June  30,  1882 
Jnne  30,  188i 
June  80, 1882 
Jnne  80, 1882 
Sept.  1.  1881.  Jnne  80,  1882 
Sept.  1, 1881.    Jnne  3D,  1882 


-% 


The  contract  was  awarded  to  the  lowest  bidder,  Mr.  Henry  E.  Du  Bois. 

The  probable  operations  during  the  fiscal  year  ending  June  30,  1882,  will  be 
dredging  for  increased  anchorage-ground,  to  a  depth  of  13  feet  at  mean  low- 
water,  as  far  as  the  available  money  will  allow. 

It  is  probable  that  $47,000,  the  remainder  of  the  estimate  for  this  new  project, 
can  be  profitably  expended  in  the  fiscal  y«ar  ending  June  80,  1882. 

This  improvement  has  been  under  the  Supervision  of  Assistant  Engineer  J.  P. 
Cotton. 

MONEY   STATEMENT. 

Amount  appropriated  by  act  approved  March  3,  1881 $25,000  00 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  out- 
standing liabilities  July  1,  1880 167  15 

July  1,  1881,  amount  available 24.832  85 

Amount  (estimated)  required  for  completion  of  existing  project 47,000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1883 : 47.000  00 
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DfPROVJBMBNT  OF  BLOCK  IBLANO  HARBOR,  RHODE  laLAKD. 

Ad  estimate  for  increasing  the  depth  at  the  entrance  to  and  in  this  basin  was 
called  for  by  a  resolution  of  the  House  of  Representatives  in  February,  1680.  A 
report  with  estimate  was  submitted  March  15,  1880,  which  provided  for  increas- 
ing the  depth  of  the  inner  harbor  and  its  entrance  from  7  to  9  feet  at  mean  low- 
water,  and  for  the  removal  of  a  wreck. 

WORK  DONE  DURING   FISCAL  TEAR   icNDING  JUNE  80,  1881. 

Congress,  by  act  approved  June  14,  1880,  appropriated  $6,000  for  this  work. 
Advertisement  for  proposals  for  dredging  was  issued  July  24,  1880,  and  on  the 
14th  of  August  the  following  proposals  were  received : 


No.s 


Name  and  Addreaa. 


1 


McDermott  &  Daly,  Cohoea,  N.  Y . . , 
Elijah  Bralnard,  jr.,  New  York  City 
WiJliam  Flaonery,  New  York  City. 


Price  per 
cable  yard. 


Commence. 


I 


$0  28 
82 

87 


Oct.  1,  1880 
Sept  20, 1880 


Complete. 


Dec.  1, 1880 
Dec.  1, 1880 
Dec.  1,  1880 


The  contract  was  awarded  to  the  lowest  bidders,  Messrs.  McDermott  &  Daly, 
who  commenced  the  work  in  October  and  completed  it  in  December,  1880.  Six- 
teen thousand  one  hundred  and  forty-six  cubic  yards  of  material  were  removed, 
making  a  depth  of  0  feet  at  mean  low-water  at  the  entrance  to  and  in  the  inner 
harbor  or  basin. 

The  wreck  lying  near  the  Fall  liiver  Iron  Company's  wharf  was  removed. 

Two  bowlders,  on  one  of  which  there  was  a  depth  of  but  6i  feet  at  mean  low-, 
water,  were  removed  from  the  outer  harbor.  These  bowlders  weighed  about  28 
tons.     The  removal  of  Uie  wreck  and  bowlders  was  done  by  hired  labor. 

The  estimated  cost  of  this  improvement  was  $8,000.  but  the  favorable  price  at 
which  the  dredging  was  done  enabled  us  to  do  all  that  was  required  with  the 
$6,000,  the  amount  of  the  appropriation. 

There  is  no  immediate  demand  for  an  extension  of  the  breakwater,  but  there 
undoubtedly  will  be  before  long,  for  the  general  purposes  of  coast  and  ocean 
navigation. 

The  present  work  is  designed  to  furnish  the  initial  point  for  the  work  of  the 
future,  so  that  it  can  be  most  economically  and  rapidly  constructed  when  re- 
quired. 

This  work  has  been  under  the  superintendence  of  Assistant  Engineer  J.  P. 
Cotton. 

M05EY  STATEMENT. 

July  1,  1880,  amount  available $6,000  00 

July  1,  1881,  amount  expended  during  fiscal  year,  exclusive  of  out- 
standing liabilities  July  1,  1880 5,873  74 

July  1,  1881,  amount  available 126  26 
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IMPROVEMENT  OF  LITTLE  NARUAOANSETT  BAY,  RHODE  ISLAND  AND  CONNECTICUT. 

Up  to  the  end  of  the  fiscal  year,  June  30,  1880,  there  had  been  expended,  in 
cutting  a  channel  giving  7^  feet  deep  through  the  shoals,  $19,798.58. 

This  expenditure  was  mainly  confined  to  the  eastern  part,  near  Pawcatuck 
Point,  where  the  material  was  very  hard.  The  channel  was  made  186  feet  wide 
through  this,  and  for  a  least  width  of  40  feet  through  the  other  part,  which  left 
it  still  too  narrow  to  be  n^uch  used  by  navigators. 

WORK  EXECUTED  DURING  THE  FISCAL  TEAR  ENDING  JUNE  30,  1881, 

On  the  14th  of  August  the  following  tenders  for  excavating,  under  the  appro 
priation  of  June  14,  1880,  were  received. 


No. 


Name  and  AddresB. 


Price' per 
cubic  yard. 


1  W.  H.  Beard.  Brooklyn,  N.  Y 

2  McDermott  &  Daly,  Cohoes,  N.  Y 
8  ;  William  Flannery,  New  York  City. 


Commence.       Complete. 


$0  18  I  Mar.  15, 1881 
28 


June  80, 1881 
June  ,80, 1881 


30  I '  June30,l«l 


The  contract  was  awarded  to  the  lowest  bidder,  who,  in  April,  1881,  applied 
for  an  extension  of  his  time  of  beginning  and  completion  from  March  15,  1881, 
to  May  15,  1881,  and  from  June  30,  1881,  to  July  15,  1881,  respectively.  This 
extension  was  granted. 

On  the  23d  of  May  the  work  was  commenced,  and  at  the  end  of  the  fiscal  year 
the  contractor  is  still  engaged  on  it,  having  removed  8,092^  cubic  yards  of  ma- 
'terial  and  increased  the  width  of  the  new  channel  from  40  feet  to  60  feet. 

The  amount  of  money  expended  during  fiscal  year  ending  June  80,  1881,  is 
$490.13. 

Congress,  by  act  approved  March  3,  1881,  made  an  appropriation  of  $5,000  for 
continuing  this  work.  Advertisements  for  proposals  for  excavation  under  this 
appropriation  were  issued,  and  on  the  8tTi  day  of  June,  1881,  the  following  ten- 
ders were  received. 


No. 


1 
2 


Name  and  Address. 


J.  H.  Fenner,  Jersey  City,  N.  J. 
John  McDermott,  Cobocs,  N.  Y. 


Price  per 
cubic  yard. 


$0  20 


Commence. 


Complete. 


Aug.  1, 1861. 


Oct.  15, 18B1 


The  contract  was  awarded  to  Mr.  J.  H.  Fenner,  the  lowest  bidder. 


THE  PROBABLE   OPERATIONS  DURING  THE  YEAR  ENDING  JUNE  30,  1882. 

The  channel,  7i  feet  deep  at  mean  low-water,  will  be  widened  as  far  as  the 
available  money  will  pay  for.  It  is  expected  that  the  work  provided  for  will 
make  a  width  of  about  140  feet,  which  will  give,  with  good  ranges,  a  safely  nav- 
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igable  channel,  and  will  enable  steamboats  and  vessels  bound  for  Watch  Hill, 
and  the  Pawcatuck  River,  and  Westerly,  to  cross  the  bay  at  any  stage  of  the  tide. 
If  going  up  the  river,  tbcy  can  then  take  the  full  advantage  of  the  tide  and  the 

•  

improvements  previously  made  under  the  general  government  in  the  Pawcatuck 
River. 

This  improvement  is  under  the  superintendence  of  Assistant  Engineer  H.  A. 
Bentley. 

1*he  amount  of  money  estimated  as  being  necessary  to  complete  the  improve- 
^^ent  in  accordance  with  the  project  approved  and  adopted  is  $21,000,  and  this 
^^ouDt  could  be  judiciously  expended  in  the  fiscal  year  ending  June  80,  1883. 

MONEY  8TATBUBNT. 

'^^  1,  1880,  amount  available $5,201  42 

^^ount  appropriated  by  act  approved  March  3, 1881 5,000  00 

J  J  110,201  42 

y  1>  1881,  amount  expended  during  fiscal  year,  exclusive  of  out- 
standing liabilities,  July  1, 1880 ' 490  13 


July  1, 1881,  amount  available 9,711  29 


Amount  (estimated)  required  for  completion  of  existing  project 21,000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,1883 21,000  00 


Engineer  Office  U.  S.  Army, 

Newport,  R.  /.,  January  21,  1882. 

^^^' ^aj..Qenl.  B.  O.  Wright,  U.  8.  A.,  Brig.-OerU.  and  Chief  of  EnginewB,  Waeh- 

GrENERAL:  I  have  the  honor  to  transmit  herewith  a  resume  of  operations  from 
June  30  to  December  31,  1881,  on  each  of  the  works  in  the  State  of  Rhode  Is- 
*fld,  as  directed  by  first  indorsement  on  Communication  from  J.  Herbert  Shedd 

Jou,     They  are  as  follows: 
^'■^^idence  River,  R.  I. 
^^^o^omut  River,  R.  I. 
^®^'Porl  Harbor,  R.  I. 
w  **^  i^arragansett  Bay,  R  I.  and  Conn. 
•  Shedd's  letter  is  also  inclosed. 

Very  respectfully, 

G.  K.  Warren, 
Lieut. -Col,  Engrs.  and  Bvt.  Maj.-QerU.  U,  8.  A. 
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PROVroENCB  RIYEB,  R.  I. 

Since  June  80, 1881,  the  date  of  the  annual  report,  the  work  of  dredging  has 
been  continued  in  widening  and  deepening  the  channel  above  Field's  Point, 
The  amount  of  material  removed  was  168,214  cubic  yards. 

The  funds  available  will  enable  the  work  to  be  continued  until  the  end  of  the 
fiscal  year,  June  80,  1882. 

POTOWOMUT  RIVER,  R.  I. 

This  improvement  has  been  completed  since  the  date  of  the  annual  report. 

A  channel  115  feet  wide  and  5  feet  deep  at  mean  low-water  has  been  dredged 
across  the  bar  at  the  entrance  of  the  river,  and  the  width  of  the  channel  increased 
above  by  dredging  off  points  of  shoals.  The  amount  of  material  removed  was 
15,012  cubic  yards  of  sand  and  63  cubic  yards  of  rocks.  The  rocks  removed 
were  known  as  Easton's  Rocks. 

NEWPORT  HABROR,  R.  I. 

Since  the  date  of  the  annual  report  work  has  been  commenced  on  the  improve- 
ment of  this  harbor.  There  have  been  dredged  in  the  upper  part  of  the  harbor 
91,100  cubic  yards  of  material. 

The  depth  sought  is  13  feet  at  mean  low- water,  in  order  to  increase  the  anchor- 
age capacity.  It  is  expected  that  the  available  funds  will  be  expended  by  the 
end  of  the  fiscal  year,  June  30,  1882. 

LITTLE  NARRAGANSETT  BAY,  R,  L  AND  CONN. 

Since  the  date  of  the  annual  report  there  have  been  removed  83,683  cubic  yards 
in  increasing  the  width  of  the  channel  across  the  bay  to  140  feet  in  width  and'Ti 
feet  deep  at  mean  low-water. 

A  small  amount  of  the  appropriation  is  reserved  to  remove  rocks  next  Spring. 
The  channel  is  now  available,  and  is  used  by  vessels  going  up  the  Pawcatuck 
River. 
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REPORT. 


To  the  Honorable  the  General  Assembly  of  the  State  of  Rhode  Island , 
etc. 

The  Board  of  Harbor  Commissioners  respectfully  submit  their 
Seventh  Annual  Report: 

APPOINTMENT  TO  THE   BOARD. 

At  the  May  Session  of  this  General  Assembly,  His  Excellency,  the 
Governor,  with  the  advice  and  consent  of  the  Senate,  reappointed  J. 
Herbert  Shedd,  whose  term  of  service  as  Harbor  Commissioner  ex- 
pired in  June,  for  a  further  term  of  three  years. 

WORK    WITH    U.    S.    GOVERNMENT   APPROPRIATION. 

By  act  of  Congress  of  August  2,  1882,  the  Secretary  of  War 
was  directed  at  his  discretion  to  cause  a  survey  of  the  Pawtucket 
river  and  estimates  of  the  cost  of  the  improvement  proper  to  be 
made.  The  U.  S.  Engineer  Department  has  long  been  opposed,  ap- 
parently, to  the  expenditure  of  public  funds  for  the  improvement  of 
this  river  while  the  present  bridge  obstructions  remain  at  its  outlet. 
In  his  report  of  the  year  1874,  General  Warren  made  the  following 
statement.  "  I  deem  it,  therefore,  a  matter  of  importance  that  some 
steps  should  be  taken — what  ones,  exactly,  I  do  not  know — to  control 
the  bridging  of  the  Pawtucket  river  in  the  interest  of  navigation; 
and  unless  such  control  is  acquired   by  the  general  government,  it 
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seems  to  me  out  of  place  to  further  regard  the  improvement  of  tlie 
Pawtucket  river  as  a  public  one,  or  that  that  estuary  is  longer  a  navi- 
gable water  of  the  United  States."  It  might  naturally  be  assumed 
by  tlie  government  that  if  the  navigation  of  the  river  is  worth  pre- 
serving the  State  of  Rhode  Island  would  interfere  for  the  removal  of 
the  obstructions  and  the  simplest  plan  for  the  United  States  would 
be  to  withhold  appropriations  until  this  is  done.  Whatever  has  been 
the  cause  the  fact  is  that  no  appropriations  have  been  made  for  this 
river  since  1873.  The  survey  and  estimates  authorized  August  2, 
1882,  have  not  yet  been  ordered.  The  number  of  vessels  passing 
through  the  Washington  Bridge  at  India  Point,  according  to  the  City 
Engineer  of  the  city  of  Providence,  was  two  thousand  six  hundred 
and  seventy-five  during  the  year  1882.  The  navigation  would  un- 
doubtedly be  much  larger  than  this  if  the  obstructions  were  removed. 

The  improvement  of  Providence  river  and  Narragansett  Bay  under 
the  appropriation  of  1881,  was  prosecuted  up  to  April  26,  1882,  when 
the  available  funds  were  exhausted.  The  total  number  of  vards  re- 
moved  under  contract  dated  July  8,  1881,  was  322,255.2. 

By  resolution  of  the  Senate  of  the  United  States  the  Secretary  of 
War  was  directed  to  transmit  to  the  Senate  estimates  of  the  cost  of 
increasing  the  depth  of  the  main  ship-channel  of  Providence  river 
and  harbor  to  25  feet,  with  300  feet  in  width,  at  mean  low  water. 
General  Wan-en  estimated  the  cost  over  and  above  that  of  making  a 
channel  with  a  depth  in  the  centre  of  23  feet,  gi'adually  shoaling  to  a 
depth  of  6  feet  as  provided  for  in  the  adopted  project  of  1878,  at 
$175,000.  Congress  appropriated  1^125,000  August  2,  1882,  presum- 
ably in  furtherance  of  the  amended  project,  which  was  estimated  at 
i445,000  including  the  uncompleted  project  of  1878.  A  contract  has 
been  made  for  dredging  a  channel  25  feet  deep  at  mean  low  water,  at 
16  cents  per  cubic  yard.  Up  to  January  1  about  200,000  cubic  yards 
had  been  removed  under  this  contract.  It  is  expected  that  the  funds 
available  will  secure  a  channel  200  feet  wide  and  25  feet  deep  from 
Fox  Point  to  the  sea,  and  that  it  will  be  completed  by  December  1, 
1883. 
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The  report  of  Gen.  G.  K.  Warren,  Lieutenant-Colonel  of  Engi- 
neers in  charge  of  the  improvement  of  harbors  and  rivers  on  this 
section  of  the  coast,  to  the  Chief  of  Engineers,  U.  S.  A.,  is  largely 
quoted  in  the  appendix  to  this  report. 

The  Commissioners  feel  that  the  State,  as  well  as  the  nation,  has 
suffered  great  loss  in  the  death  of  General  Warren,  so  long  in  charge 
of  government  work  here,  who  was  a  member  of  the  Advisory  Coun- 
cil appointed  by  the  President  of  the  United  States  to  aid  this  Board. 

By  courtesy  of  George  H.  Elliot,  Lieutenant-Colonel  of  Engineers, 
successor  to  General  Warren,  the  Board  has  been  furnished  with  a 
full  statement  of  the  progress  in  his  department  since  June  30,  1882, 
which  may  be  found  in  the  appendix. 

DUMPING   GROUNDS. 

The  general  dumping  ground  continues  to  be  in  deep  water  near 
Half- Way  Kock,  east  of  Conanicut  Island.  Assent  has  been  given  to 
the  Brjdge  Mill  Paper  Company  of  Pawtucket,  to  dump,  under  re- 
strictions, upon  the  flats  above  Hemlock  Point.  Unauthorized 
dumping  on  the  flats  below  the  Wilkesbarre  Pier  in  Providence  Har- 
bor, was  stopped  by  action  of  the  Board.  Assent  has  been  given  to 
Samuel  A.  Hammond  to  dump  a  limited  amount,  under  restrictions, 
on  the  flats  above  Harbor  Junction  Pier  on  the  west  side  of  Provi- 
dence Harbor. 

HARBOR    LINES. 

A  petition  was  received  by  the  Board  praying  for  the  establishment 
of  a  harbor  line  on  the  west  side  of  Narragansett  Bay  near  to  and 
including  Wickford  Harbor.  This  being  in  Washington  county,  the 
Commissioners  took  no  action  in  the  matter. 

Upon  petition  of  nearly  all  the  riparian  owners  between  Bensley's 
Point  on  the  west  side  of  Pawtucket  river,  and  the  Eed  Bridge,  a 
harbor  line  was  designed  along  that  shore  and  the  plans  and  descrip- 
tions thereof  will  be  submitted  for  approval  as  required  by  law. 
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Applications  have  been  made  for  changes  iu  harbor  lines  in  two 
locations.  No  steps  towards  such  clianges  have  been  taken  by  tlie 
Board.  It  is  believed  that  harbor  lines  once  established  should  be 
permanent  except  where  grave  reasons  arise  calling  for  a  change. 

The  harbor  line  on  the  west  side  of  Providence  river  from  Point 
Street  Bridge  to  opposite  Henderson  street  is  under  consideration  by 
the  Board.  Every  wharf  owner  along  this  shore  encroaches  beyond 
the  ancient  line,  though  the  structures  were  probably  placed  within 
the  line  when  built. 

LICENSES,    ETC. 

Licenses  have  been  issued  as  follows: 

1.  February  18.  To  Smith  Grant  &  Company,  to  construct  a 
wall  and  make  improvements  on  their  wharf  property  on  the  westerly 
side  of  Pawtucket  river  in  the  town  of  Pawtucket. 

2.  April  5.  To  the  Pawtucket  Gas  Company  to  build  a  wall  and 
wharf  on  their  estate  on  the  westerly  side  of  Pawtucket  river  in  the 
town  of  Pawtucket. 

3.  May  8.  To  Henry  C.  Clark,  to  make  alterations  in  the  Dor- 
rance  street  wharf,  so  called,  in  the  city  of  Providence. 

4.  May  18.  To  the  Pawtucket  Coal  Company,  to  build  a  bridge 
wharf  on  the  Joseph  Wood's  Heirs  estate  on  the  easterly  side  of  Paw- 
tucket river  in  the  town  of  Pawtucket. 

5.  June  28.  To  Allen  Greene,  to  erect  a  small  building  opposite 
his  estate,  on  the  westerly  side  of  Providence  river,  near  Pawtuxet 
Neck,  in  the  town  of  Cranston. 

■ 

6.  September  27.  To  the  Providence  Gas  Company  to  drive  piles 
and  make  repairs  at  their  South  Station  on  the  westerly  side  of  Prov- 
idence Harbor  in  the  city  of  Providence. 

7.  November  29,  To  the  East  Providence  Land  Company,  to 
place  dolphins  opposite  their  estate  and  near  the  Marine  Railway  in 
East  Providence. 
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8.  December  13.  To  Thomas  J.  Hill,  to  repair  his  wharf  on  the 
westerly  side  of  Providence  Harbor  opposite  Henderson  street  in  the 
city  of  Providence. 

DEAW-BEIDGE8. 

The  Commissioners  renew  their  suggestion  that  further  legislation 
is  needed  to  regulate  the  times  for  opening  draw-bridges  and  as  to 
blocking  the  approaches  to  draws. 

LIGHT   HOUSES. 

During  the  year  1882,  the  United  States  Government  has  erected  a 
new  Light  House  on  Whale  Rock.  A  tower  in  the  form  of  the  frus- 
tum of  a  cone,  standing  on  a  pier.  The  tower  is  white,  the  pier 
red,  and  the  lantern  black.  A  fixed  red  light,  forty-three  feet  from 
the  ground,  is  established,  visible  fourteen  miles.  The  fog  signal  is 
a  bell  struck  by  machinery  giving  one  blow  at  intervals  of  twenty 
seconds. 

A  new  Light  House  has  also  been  constructed  on  Old  Gay  Bock  in 
Wickford  harbor.  A  square  tower  is  attached  to  a  dwelling  standing 
on  a  pier.  The  tower  is  white,  the  pier  red,  and  the  lantern  black. 
A  fixed  white  light,  forty-two  feet  from  the  ground,  is  established, 
visible  twelve  miles.  During  thick  and  foggy  weather  a  bell  struck 
by  machinery  will  be  sounded,  giving  one  blow  at  intervals  of  twenty 
seconds.  The  old  light  house  on  Poplar  Point  is  not  now  lighted. 
It  is  S.  W.  by  W.  one-seventh  of  a  mile  from  the  new  station. 

A  new  tower  has  been  erected  for  the  Conimicut  Light.  It  is  a 
round  white  tower,  fifty-feet  high,  standing  upon  a  red  pier,  with  a 
black  lantern.  The  fog-signal  is  a  bell  struck  by  macliinery,  one 
blow  every  fifteen  seconds.  The  light-shij)  which  had  been  moored 
near  there  was  removed  on  the  thirteenth  of  December  and  the  light 
in  the  tower  was  reestablished. 
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APPENDIX. 


Valuable  information  relating  to  the  interests   intrusted  to  this 
Commission  will  be  found  in  the  appendix  to  this  report. 

EespectfuUy  submitted, 


J.  HERBERT   SHEDD,      \ 
JEDEDTAH    WILLIAMS, 


Harbor 


LUCIUS  B.  DARLING,     )  (^^^^''''''<^^'^- 
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APPENDIX. 


ABSTRACT  FROM  REPORT  OF  GENERAL  G.  K.  WARREN  TO  CHIEF 

OF  ENGINEERS,  U.  S.  A.,  FOR  1882. 

Improvement  of  PawUicket  (Seekonk)  Biver,  Rhode  Idand. 

The  project,  ho  far  as  adopted  and  improved,  is  completed.  There  is  an  unex- 
pended balance  of  $529.58  which  still  remains  for  contingencies.  No  expendi- 
ture in  the  fiscal  year  ending  June  80,  1882. 

The  mouth  of  this  river  is  obstructed  by  two  bridges,  with  badly  ai  ranged 
draws.  Several  efforts  to  remove  these  obstructions  have  been  made  by  the  local 
and  State  authorities,  but  as  yet  w^ith  no  definite  result. 

Ko  appropriations  for  this  improvement  have  been  made  since  1878.  No  ap- 
propriation is  asked  for  fiscal  year  ending  June  80,  1884. 

MONET  STATEMENT. 

July  1, 1881,  amoont  available $529  68 

July  1, 1882,  amount  available 520  58 

Improvement  of  Providence  Rtcer  and  Narrapannei/  Bay,  Rhode  Island. 

At  the  date  of  the  last  annual  report  the  Atlantic  Dredging  Company  were  at 
work  dredging  under  contract  dated  August  25,  1880.  Work  on  this  contract 
was  commenced  in  March,  and  it  was  completed  July  80,  1881;  822,140  cubic 
yards  of  material  were  removed. 

This  dredging  increased  the  width  of  the  20-foot  channel  previously  made  be- 
tween Harbor  Junction  Pier  and  Field's  Point  from  800  to  450  feet,  except  at  the 
Point  of  Long  Bed,  where  hard  material  that  could  not  be  dug  by  a  clam-shell 
machine  was  found  at  a  depth  of  16  feet  at  mean  low  water.  An  additional  cut 
was  also  made  on  the  west  side  of  the  20- foot  channel,  between  Harbor  Junction 
Pier  and  Hill's  Wharf. 

At  the  time  of  the  completion  of  this  contract  there  was  a  least  width  in  the 

30-foot  channel  of  450  feet,  except  at  the  Point  of  Long  Bed,  where  it  was  but 

400  feet  wide. 
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Congress,  by  act  approved  March  3,  1881,  appropriated  $60,000  for  continuing 
this  improvement.  It  was  decided  to  expend  this  money  in  increasing  the  width 
of  channels  12  feet  deep  at  mean  low  water,  so  as  to  afford  better  anchorage  for 
the  smaller  class  of  vessels,  and  thus  keep  the  main  channel  free.  When  tenders 
were  asked,  however,  only  one  company  bid,  and  they  made  the  offer  to  dredge 
to  12  feet  depth  for  19  cents  per  yard,  and  to  make  a  depth  of  14  feet  for  17  cents 
per  yard.  The  adopted  project  called  for  a  width  of  040  feet  of  12  feet  depth, 
and  a  width  of  725  feet  of  18  feet  depth.  It  was  clearly  in  the  interest  of  the 
economical  prosecution  of  the  work  to  accept  both  prices  and  make  a  depth  of 
14  feet  over  that  part  that  the  project  called  for  18  feet,  and  then  expend  what 
money  remained  in  making  12  feet. 

Work  on  this  contract  was  commenced  August  1,  1881,  and  prosecuted  up  to 
April  26,  1882,  when  the  available  funds  were  exhausted.  A  depth  of  14  feet 
was  made  on  the  west  side  of  the  channel,  below  Hill's  Wharf,  for  a  width  of 
100  feet.  The  lower  end  of  Green  Jacket  Shoal  was  taken  off  for  a  width  of  250 
feet  to  a  depth  of  14  feet,  and  the  east  side  of  the  channel  below  Wilkesbarre 
Pier  was  widened  200  feet,  with  a  depth  of  14  feet.  The  12-foot  depth  made 
was  confined  to  the  west  side  of  the  channel  below  Hill's  Wharf,  where,  com- 
mencing on  the  west  side  of  the  14-foot  cuts,  it  was  extended  120  feet  farther 
west,  running  down  river  about  two-thirds  of  the  distance  to  Harbor  Junction 
Pier. 

The  total  number  of  yards  removed  under  contract  dated  July  8,  1881,  was 
822,255.2. 

This  improvement  is  under  the  superintendence  of  Assistant  Engineer  H.  A. 
Bentley. 

Under  date  of  March  17,  1882,  the  following  resolution  was  passed  in  Senate 
of  the  United  States: 

Resolved  by  the  Senate  of  the  United  States,  That  the  Secretary  of  War  is  hereby  directed  to 
traiwmft  to  the  Senate  estimates  of  the  cost'  of  increasing  the  depth  of  the  main  ship-channel  of 
Providence  River  and  harbor  to  25  feet,  with  300  feet  in  width  at  mean  low  watoi^;  also  to  report 
what  portion  of  the  estimated  cost  of  said  improvement  can  be  expended  to  advantage  during  the 
next  fiscal  year. 

In  obedience  to  this  resolution,  a  report  was  submitted  by  me  March  24,  which 
was  transmitted  to  Congress  and  printed  as  Senate  Ex.  Doc.  No.  145,  Forty- 
Seventh  Congress,  first  session.     It  is  appended  to  this  report. 

The  cost  of  making  a  channel  300  feet  wide  and  25  feet  deep  at  mean  low  water  over  and 
above  that  of  making  a  channel  with  a  depth  In  the  centre  of  23  feet,  gradually  shoaling 
to  a  depth  of  6  feet  as  provided  for  in  the  adopted  project  of  1878,  was  estimated  at. . . .    $175,000 

To  complete  project  of  1878  still  required 270,000 


Total  cost  of  entire  improvement t44&,000 

The  appropriation  of  $125,000  made  by  act  of  Congress  August  2,  1882,  will 
be  expended  during  the  fiscal  year  June  30,  1883,  in  making  the  channel  25  feet 
deep  at  mean  low  water  to  as  great  an  extent  as  the  money  will  pay  for. 
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MONBT  STATBIOCNT. 

jQly  1, 1881,  amount  »vaUable $85,412  68 

July  1, 1882,  amount  expended  during  flacal  year,  pxclnalvc  of  outatanding  liablUtlea 
JBlyl,  1881 81,948  09 

July  1, 1882,  amount  available $3,464  49 

Amonut  appropriated  by  act  passed  August  2, 1882 125,000  00 

Amonnt  available  for  fiscal  year  ending  June  30, 1883 $128,464  40 

Amount  (estimated)  required  for  completion  of  existing  project $320,000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1884 200,000  00 

special  report  on  improvrmbnt  op  providence  river  and  harbor, 

riiodb  island. 

Engineer  Office,  United  States  Armt, 

Newtiort,  R.  L,  March  S4,  188iS, 

General:  I  have  the  honor  to  submit  the  following  report,  as  directed  by  you 
under  date  of  March  22,  1882,  upon  the  cost  of  making  a  channel  300  feet  wide 
and  25  feet  deep  at  mean  low  water,  from  deep-water  in  Narragansett  Bay  to  Fox 
Point,  Providence,  R  I. 

(1.;  The  project  upon  which  we  have  been  working  is  to  make  a  channel  23 
feet  deep  at  mean  low-water  and  a  width  of  200  feet  from  Field's  Point  to  the 
ocean.  This  has  been  completed  with  the  exception  of  the  removal  of  about 
25,000  cubic  yards  at  Gtospee  Shoal,  where  there  is  a  least  depth  of  21  feet  at  mean 
low-water. 

(2.)  The  space  between  Field's  Point  and  Fox  Point  the  plan  contemplates 
making  a  harbor  of,  of  the  following  proportions: 

Of  a  least  depth  of  23  feet,  160  feet  wide. 
Of  a  least  depth  of  20  feet,  600  feet  wide. 
Of  a  least  depth  of  18  feet,  725  feet  wide. 
Of  a  least  depth  of  12  feet,  040  feet  wide. 
Of  a  least  depth  of    0  feet,  1,060  feet  wide. 

Of  this  second  part  the  channel  of  20  feet  depth  has  been  completed  to  a  least 
width  of  450  feet,  in  some  places  500  feet;  and  from  12  to  14  feet  depth  has  been 
made  in  a  portion  of  it  for  a  width  of  840  feet. 

There  has  been  appropriated,  and  nearly  expended,  $230,000,  leaving  $270,000 
of  the  estimate  for  completing  the  foregoing  plan. 

To  now  enlarge  the  project  so  as  to  secure  a  mean  low- water  depth  of  25  feet 
and  width  of  300  feet  from  Fox  Point  wharf  to  the  ocean  will  require  the  dredg- 
ing of  the  following  additional  amounts,  not  before  included : 

Cubic  jrards. 

Between  Fox  Point  and  Field's  Point 265,000 

Between  Field's  Point  and  Pawtuxet  Shoal 125,000 

At  Pawtnzet  Shoal,  abont  2  miles  below  Field's  Point..   . .   285,000 

At  Gaspee  Bboal,  about  1  mile  below  Pawtuxet  Shoal 165,000 

790,000 
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This  work  of  deep  dredging  and  towing  to  distant  dumping  ground  will  cost 
probably  30  cents  per  cubic  yard : 

790,000  cubic  yards,  at  20  cenU '. $158,000 

For  Buperlntendence,  &c 17,000 

Additional  cost  of  enlarged  channel $175,000 

The  entire  amount  to  be  appropriated  to  complete  the  improvement  of  Provi- 
dence Harbor  and  River  is  then  as  follows: 

Amount  required  on  first  project $270,000 

Additional  amount  required  on  enlarged  project 175,000 

$445,000 

This  work  can  be  prosecuted  at  all  points  at  once,  and  at  least  $200,000  could 
be  expended  in  a  favorable  year,  if  proper  contractors  can  be  secured  for  the 
operations. 

Accompanying  this  report  are  the  following  maps: 

(No.  1.)  Coast  Survey  map  of  Narragansett  Bay,  with  the  curve  of  25  feet 
depth  and  the  proposed  dredging  shown  in  red. 

(No.  2.)  A  map  of  Providence  River  from  Fox  Point  to  Field's  Point,  show- 
ing the  present  depths,  with  the  proposed  dredging  shown  in  red.  This  is  a 
tracing  on  a  scale  of  200  feet  to  the  inch. 

(No.  3.)  A  map  of  Providence  River  from  Field^s  Point  down  to  and  includ- 
ing Gaspee  Shoal,  with  the  proposed  channel  shown  in  red.  This  is  a  tracing  on 
a  scale  of  400  feet  to  an  inch. 

Very  respectfully, 

G.  E.  Warren, 
Lieutenant  Colonel  of  Engineers, 
Bf>t.  Maj.  Gen.  U.  8.  A. 
Brig.  Gen.  H.  G.  Wright, 

Chirf  of  Engineers,  U.  8.  A.  Washington,  B,  C. 

State  of  Rhode  Island,  etc., 
Office  op  the  Harbor  Gommisbionbrs, 
2  Market  Square,  Corner  of  Canal  Street, 

Providence,  R  /.,  March  '20,  1H82. 
Hons.  Hbnrt  B.  Anthony, 
Nelson  W.  Aldricii, 
Jonathan  Chacb, 
Henry  J.  Spoonbr, 

Senators  and  Repreftenlatives : 

Gentlemen:  I  am  directed  by  the  harbor  commissioners  to  commend  to  you 
the  communication  of  the  president  of  the  board  of  trade,  urscing  an  appropria- 
tion by  Congress  for  increasing  the  width  and  depth  of  water-way  across  the  bars 
in  the  channel  leading  to  Providence  Harbor. 

In  the  opinion  of  this  board  the  city  of  Providence  has  peculiar  advantages  of 
location  as  an  importing  and  exporting  station.    Its  outer  harbor  is  Narragansett 
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Bay,  containing  about  70  square  miles  of  anchorage  area,  completely  land-locked, 
where  all  the  shipping  of  the  country  could  ride  out  any  storm  in  safety.  Two 
unobstructed  passages  lead  to  this  basin,  and  through  one  or  the  other  the  largest 
vessels  that  float  could  enter  without  a  pilot  in  a  storm  from  any  quarter.  Ice  never 
prevents  making  a  good  harbor  here.  For  about  20  miles  from  the  sea  vessels  of 
30-feet  draft  could  find  free  passage,  but  from  that  point  to  the  city  a  few  bars 
occur  which  will  prevent  their  further  passage  until  a  deeper  channel  is  dredged 
across  them. 

There  is,  perhaps,  no  harbor  in  the  country  where  dredging  can  be  done  at  less 
cost  per  yard,  and  there  is  little  silt  naturally  brought  down  by  the  rivers.  The 
channel  once  deepened  would  be  permanent,  or  could  be  maintained  at  very  small 
average  annual  expenditure. 

As  no  strong  natural  forces  tend  to  shoal  the  entrance  from  the  sea,  as  at  some 
of  our  ports,  and  no  ledge  needs  to  be  removed,  at  great  expense,  to  gain  suffi- 
cient depth,  as  at  others,  the  harbor  of  Providence  offers,  in  our  belief,  great 
inducements  for  improvement  to  secure  some  of  the  increased  accommodations 
required  by  the  growing  traffic  of  the  country  with  foreign  nations. 

Very  respectfully, 

J.  Herbert  Shedd, 

Chairman. 

State  of  Rhode  Island,  etc.  , « 

In  General  Assembly, 
January  Semon,  A.  D.  188i. 

RESOLUTIOXS  relative  to  the  harbor  of  the  city  of  ProvideDce. 

Whereas  within  the  past  few  weeks  a  direct  railroad  communication  has  been 
established  between  the  city  of  Providence  and  the  Western  States,  by  which  the 
varied  products  of  that  great  section  of  country,  that  are  transported  over  the 
main  trunk  lines  of  railroad,  may  be  distributed  not  only  throughout  New  Eng- 
land, but  also  forwarded  to  foreign  lands  by  the  unequalled  facilities  of  Narra- 
gansettBay;  and 

Whereas  this  new  communication  has  been  secured  by  the  completion  of  the 
N^ew  York  and  New  England  Railroad,  the  managers  of  which  have  declared 
their  willingness  and  their  determination  to  afford  to  the  city  of  Providence  equal 
advantages  with  the  city  of  Boston  in  the  transportation  and  delivery  of  freight 
at  tide-water  in  said  city  of  Providence;  and 

Whereas  the  city  of  Providence  has  declared  its  intention  to  improve  its  tide- 
water facilities  by  the  vote  of  its  city  council  to  expend  the  sum  of  |75,000 
during  the  present  season  in  dredging  that  portion  of  the  harbor  within  its  juris- 
diction; and 

Whereas  the  board  of  trade  in  said  city  has  by  its  action  and  through  its  officers 
and  committees  secured  assurances  from  responsible  parties  that  the  large  ocean 
steamers  for  foreign  trade  can  and  will  be  sent  to  said  city  as  soon  as  the  dredge 
ing  now  required  shall  be  accomplished ;  and 

Whereas  it  is  desirable  and  necessary  that,  in  view  of  these  facts,  the  sum  to  be 
expended  by  the  general  government  during  the  approaching  season  should  be 
largely  augmented  to  the  end  that  the  present  ship  channel  may  be  deepened  to  a 
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depth  of  not  less  than  26  feet  at  mean  low-water,  and  widened  to  a  width  of  not 
less  than  300  feet:  Therefore, 

BewlDed^the  House  of  BepresentatiTea  concurring  herein),  That  the  Senators  and 
Representatives  from  this  State  in  Congress  be  requested  to  take  such  action  as 
shall  to  them  seem  most  expedient  to  obtain  such  an  increase  in  the  annual  appro- 
priation for  immediate  use  in  the  harbor  of  Providence  and  the  approaches 
thereto  as  will  secure  the  deepening  and  widening  of  the  main  ship  channel,  as 
above  set  forth. 

Besolvedf  That  a  duly  authenticated  copy  of  the  aforegoing  be  forwarded  to 
each  of  the  Senators  and  Representatives  from  this  State  in  the  Congress. 

I  certify  the  foregoing  to  be  a  true  copy  of  resolutions  passed  by  the  general 
assembly  of  said  State  March  21,  1882. 

Joshua  M.  Addbman, 

Secretary  of  State. 

IMPROVEMENT  OF  FOTOWOMUT  RIVER,   RHODE  ISLAND. 

Congress,  by  act  approved  March  8, 1881,  appropriated  $5,000  for  this  improve- 
ment. Projiosals  for  dredging-  under  this  appropriation  were  publicly  invited, 
and  the  work  awarded  to  Mr.  S.  A.  Hammond,  the  lowest  bidder,  at  23  cents  per 
cubic  yard.     (See  last  annual  report.) 

Mr.  Hammond  commenced  work  on  his  contract  July  1,  1881,  and  continued 
until  its  completion,  in  October,  1881;  15,012  cubic  yards  of  sand  and  mud  were 
removed.  The  greater  part  of  this  work  was  done  in  making  a  channel  115  feet 
wide  and  5  feet  deep  at  mean  low-water  across  the  bar  at  the  mouth  of  the  river. 
The  other  dredging  done  was  at  sharp  points  in  the  river  between  the  mouth  and 
Hopeland's  wharf.  These  points  were  cut  off,  so  as  to  make  the  channel  easier 
to  navigate.  An  old  landing,  composed  of  03  yards  of  stone  and  12  logs,  was 
was  also  removed  by  the  contractor. 

Euston's  Rocks  were  removed  to  a  depth  of  5  feet  at  mean  low- water  by  divers 
employed  by  the  day;  63  tons  of  rock  were  removed  in  all,  at  an  expense  of  I486. 

This  improvement  was  under  the  superintendence  of  Assistant  Engineer  H.  A. 
Bentley. 

The  project,  with  the  modification  of  width  of  channel  from  160  feet  to  115 
feet,  is  completed,  and  no  further  appropriation  is  asked. 

MONEY  STATEMENT. 

July  1, 1881,  amount  avaUable $4,951  01 

July  1, 1882,  amount  expended  during  Aecal  year,  exclusive  o€  out«tanding  liabilitleB 
July  1,1881 4,»51  01 

DIFROTEMENT  OF  NEWPORT  HARBOR,   RHODE  ISLAND. 

At  the  date  of  the  last  annual  report  a  contract  had  been  made  with  Mr.  Henry 
E.  Dubois  for  dredging  under  the  appropriation  of  $25,000  by  act  approved 
March  3,  1881. 

The  work  of  excavation  was  commenced  July  19,  1881,  and  prosecuted  up  to 
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December  17, 1881,  when  9t,102|  cubic  yards,  ur  about  one -half  the  contract,  had 
been  completed. 

In  drawing  specifications  for  this  work  it  was  assumed  that  the  material  form- 
ing the  bottom  was  mud,  like  that  of  the  surface,  and  that  a  sufficient  quantity 
at  least  would  be  found,  the  removal  of  which  would  exhaust  this  appropriation. 
As  the  work  of  dredging  was  continued  it  was  ascertained  that  in  many  places 
this  coYering  of  mud  was  only  about  1  foot  thick,  and  underlying  this  was  a 
formation  of  stiff  clay,  with  occasional  ridges  of  sand,  gravel,  and  small  bowl- 
ders. In  the  early  part  of  the  work  these  ridges  were  only  occasionally  found, 
but  they  increased  in  size  and  number  as  the  work  went  on.  The  contract  called 
for  the  removal  of  mud  only,  and  when  these  hard  spots  were  met  they  were  left. 

It  was  thought  that  the  interests  of  the  improvement  suffered  under  this  method 
of  proceeding,  and  that  it  would  cost  more  to  go  over  the  work  twice,  as  it  would 
be  necessary  to  do  to  leave  the  required  depth  of  18  feet;  at  the  same  time  it  was 
entailing  a  hardship,  on  the  contractor  to  compel  him  to  work  at  such  disadvan- 
taj(e.    The  contract  was  therefore  annulled  by  mutual  consent. 

Proposals  to  dredge  to  18  feet  depth  at  mean  low- water,  and  calling  for  the 
removal  of  mud,  shells,  gravel  and  small  stones,  clay  and  sand,  and  bowlders 
when  not  too  large  to  go  in  dipper  of  dredge,  were  advertised  for  under  date  of 
January  20.  1882. 

The  following  proposals  were  received  and  opened  February  6,  1882: 


\r    \  »^  *  T,jjj  'Price per 

•>o.  I  Name  of  Bidder.  «..k  ..^ 


Name  of  Bidder.  ^.y^^,  y^^  ,     Commence.         Complete. 


1 
2 

3 
4 


Kdgiir  M.  Payn,  Albany,  X.  Y $0  19.0  I  March  1,  1882..,  Aug. 31, 1882. 

Hartford  Dredfg^ng  Company,  K.  II.  WIUlamH  prcei- 


dent,  Hartford,  Conn 
John  H.Fenner,No.  227  Pine  Ht.,  JerMcy  City,  N.  J. 
John  Van  Patten,  llahway,  N.  J 


20 
31 


April  1,1882... 
April  1,1882... 


Aug.  31, 1882. 

Aug.  31, 1882. 

W^lthin  10  day 0.!  Aug.  31, 1882. 


5    John  McDermott,  Cohoe«,  N.  Y 31         April  1, 1882. . . '  Aug.  31, 1882. 


The  contract  was  awarded  to  Mr.  E.  M.  Payn,  the  lowest  bidder.  Mr.  Payn 
commenced  work  March  25,  1882,  and  at  this  date  is  prosecuting  it.  The  total 
number  of  cubic  yards  removed  during  fiscal  year  ending  June  80,  1882,  is  115,- 
697|.  The  anchorage  area  between  Commercial  Wharf  and  Long  Wharf  of  from 
11  to  18  feet  depth  at  mean  low-water  has  been  increased  about  16  acres. 

This  improvement  is  under  the  superintendence  of  Assistant  Engineer  H .  A. 
Bentley. 

The  original  estimate  for  increased  anchorage  was  made  without  a  special  sur- 
vey, and  the  material  was  thought  to  be  mud.  and  that  it  could  be  dredged  with 
clam-shell  dredges.  This  proved  to  be  otherwise,  and  the  difficulty  of  digging 
made  the  cost  50  per  cent,  more  than  was  estimated.  Hence  the  original  estimate 
should,  on  account  of  the  hardness  of  the  material,  and  also  on  account  of  en- 
hanced prices  of  labor  and  material,  be  increased  from  $72,000  to  $108,000.  Add 
to  this  probably  80,000  cubic  yards  at  80  cents  per  cubic  yard  (not  included  in 
above)  to  deepen,  straighten,  and  widen  the  entrance  on  the  south  side  of  Goat 
Island  to  18  feet  at  mean  low-water  (this  is  much  desired  by  the  steamboat  navi- 
gation), we  thus  have  a 
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Total  coat  of. $132,000 

There  has  been  appropriated ^4. 45,000 


Leaving  to  be  provided. 


$87,000 


There  could  be  profitably  expended  in  one  year  $50,000. 

MONEY    STATEMENT. 

July  1, 1881,  amount  available #24,832  8S 

July  1, 1882,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1, 1881 $16,302  3^ 

July  1, 1882,  outstanding  liabilities 489  45 

16,791  80 


July  1, 1882,  amount  available $«,041  05 

Amount  appropriated  by  act  passed  August  2, 1882 20,000  00 


Amount  available  for  fiscal  year  ending  June  30, 1883 $28,041  05 

Amount  (estimated)  'required  for  completion  of  existing  project $87,000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1884 50,000  00 


•1 


I 


IMPROVEMENT  OF  BLOCK  ISLAND    HARBOR,   RHODE  ISLAND. 

No  work  has  been  done  here  during  the  past  year.  The  small  amount  of 
money  on  band  is  insufficient  to  do  anything  more  than  make  an  examination,  if 
one  were  needed. 

In  obedience  to  a  resolution  of  the  Senate,  a  report  on  the  condition  of  the 
government  wharf  and  docks  and  estimate  of  repairs  and  protection  were  sub- 
mitted. This  report  was  printed  as  Senate  Ex.  Doc.  No.  26,  Forty-seventh  Con- 
gress, first  session ;  it  is  appended  to  this  report. 

The  appropriation  of  $19,000  by  act  of  Congress  of  August  2,  1882,  will  be 
expended  during  the  fiscal  year  ending  June  80,  1883,  in  making  the  repairs  and 
cliff  protection  estimated  for  in  the  appended  report. 

An  appropriation  of  $35,000  could  be  judiciously  expended  in  the  fiscal  year 
ending  June  30,  1884,  in  extending  the  main  work  to  secure  additional  shelter, 
and  in  this  way  relieve  the  basin,  which  is  at  times  too  small  to  meet  the  demands 
upon  it. 

MONEY   STATEMENT. 

July  1 ,  1881,  amount  available $120  '26 

July  1,  1882,  amount  expended  during  fiscal  year,  exclusive  of  outstanding  liabilities 
July  1,1881 01  12 

July  1, 18S2,  amount  available $66  14 

Amount  appropriated  by  act  parsed  August  2,  1882 19,000  00 

Amount  a\*ailablc  for  fiscal  year  ending  June  30, 1883 $19,065  14 

Amount  (estimated)  required  for  completion  of  existing  project $35,000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1884 ,  . .      35,000  00 


^ 
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oovbrnment  wharf  at  block  island,  rhode  island. 

Engineer  Office,  United  States  Armt. 

Newport,  R.  L  December  7,  1881. 

Qenbbal:  In  accordance  with  the  indorsement  on  the  communication  from 
the  Hon.  Nelson  W.  Aldrich,  in  relation  to  the  wharf  at  Block  Island,  I  submit 
the  following: 

The  government  wharf  referred  to  is  the  platform  of  spruce  on  the  inside  of 
the  basin  at  Block  Island.  This  is  laid  on  spruce  beams,  one  end  of  which  rests 
on  spruce-timber  cribs,  the  other  upon  oak  piles.  This,  as  well  as  the  basin 
it^lf,  was  but  a  temporary  structure,  to  aid  in  carrying  on  the  main  work  and 
get  immediate  shelter.    The  whole  is  about  rotted  out. 

Daring  this  season  I  had  prepared  an  estimate  for  replacing  the  eastern  side  of 
the  basin  (which  forms  part  of  the  main  work)  with  masonry.  It  is  important  to 
have  this  done  at  once;  it  will  require  an  outlay  of  $10,000.  There  is  also  a 
requirement  that  the  cliffs  to  the  east  should  be  protected  from  further  abrasion 
by  the  waves,  to  prevent  the  material  washing  into  the  area  protected  by  the 
breakwater.  For  this  I  have  estimated  that  850  feet  of  cliff  requires  protection, 
at  a  probable  expense  of  $8,500.  When  replacing  the  eastern  side  of  the  basin 
we  can  arrange  to  do  away  with  the  rotten  spruce  platform  as  it  now  is.  But  if 
anything  is  done  to  the  rest  of  it,  I  would  recommend  patching  it.  The  oak 
piles  appear  still  good  to  last  for  some  time.  The  patching  can  be  done  for  $500. 
To  replace  the  whole  of  the  wharf  or  platform  inside  the  basin  will  cost  at  least 
t^.OOO,  if  made  of  hard  wood.  But  it  would  not  be  well  to  do  it  unless  the 
north  and  west  sides  of  the  basin  are  rebuilt,  and  this  would  cost  of  itself 
$15,000.  Better  than  this  it  would  be  to  extend  and  increase  the  main  break- 
water so  as  to  gain  shelter  in  that  way.  An  expenditure  of  $35,000  more  on  the 
main  werk  will  enable  the  whole  protected  space  to  be  used  as  the  basin  now  is. 

To  recapitulate,  I  would  recommend  an  appropriation  at  once — 

For  replacing  the  eaut  aide  of  the  baiiln i|lO,000 

For  protection  to  eiiffs  for  saving  the  area  sheltered  by  the  breakwater 8,500 

For  patching  the  government  wharf. 600 

$1C,000 

Very  respectfully, 

G.  K.  Warrek, 
Lieutenant-Colojiel  of  Engineers. 
Bvt.  Maj.  Gen.  H.  G.  Wright, 

Brig.  Gen.  and  Chitf  of  Engineers,  U.  8.  A. 

IMPROVEMENT  OF  LITTLE    NARRAGAN8BTT    BAY,    RUODE  ISLAND  AND 

CONNECTICUT. 

At  the  date  of  June  80,  1881,  the  work  of  excavation  under  appropriation  by 
act  approved  June  14,  1880,  was  in  progress  under  the  contract  of  Mr.  W.  H. 
Beard,  dated  August  28,  1880.     Work  under  this  contract  had  been  commenced 
in  May,  1881;  it  was  completed  August  31,  1881. 
8 
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On  the  completion  of  this  contract  the  same  dredging  machines  continued  work 
on  the  contract  of  Mr.  J.  H.  Fenner,  dated  June  80,  1881,  under  the  appropria. 
tion  of  $5,000  by  act  approved  March  3,  1881.  This  work  was  completed  in 
October,  1881. 

The  total  amount  of  material  removed  under  contract  during  the  fiscal  year 
was  88,683  cubic  yards.  The  removal  of  this  amount  of  material  increased  the 
width  of  channel,  7i  feet  deep,  from  60  to  140  feet. 

At  the  close  of  dredging  operations  in  1881  about  $1,000  remained  on  hand. 
This  money  was  retained  for  the  purpose  of  removing  rocks  at  the  east  entrance 
of  the  new  channel  and  at  the  entrance  to  Watch  Hill  Landing. 

In  April,  1882,  a  schooner,  with  crew,  divers,  &c.,  was  hired  by  the  day  to 
remove  these  rocks.  This  work  was  carried  as  far  as  the  limited  amount  of 
money  would  permit.  Twenty-five  rocks,  with  less  than  7  feet  depth  on  them  at 
mean  low-water,  were  removed  from  the  east  entrance  of  new  channel.  This 
number  was  all  that  could  be  found.  At  Watch  Hill  fifty-seven  bowlders  were 
removed.  There  are  still  a  few  large  and  some  small  rocks  there  that  should  be 
removed.    The  work  done,  however,  has  materially  helped  the  navigation. 

This  work  is  under  the  superintendence  of  Assistant  Engineer  H.  A.  Bentley. 

The  appropriation  of  $6,000  made  by  act  of  Congress  passed  August  2,  1882, 
will  be  applied  to  continuing  this  improvement  in  accordance  with  plans  hereto- 
fore submitted  and  approved. 

Fifteen  thousand  dollars  could  be  expended  during  the  fiscal  year  ending  June 
80,  1884,  in  completing  the  projected  improvement  of  this  bay. 

MONET   STATEMENT. 

July  1, 1881,  amonnt  ayallable $9|711  80 

July  1,  1882,  amount  expended  during  fiscal  year,  exclusive  of  outstanding  liabllitiea 
July  1,1881 9,488  41 

July  1, 1882,  amount  available $277  88 

Amount  appropriated  by  act  passed  August  2, 1882 6,000  00 

Amount  available  for  fiscal  year  ending  June  80, 1883 $6,277  8H 

Amount  (estimated)  required  for  completion  of  existing  project $15,000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Juno  30, 1884 16,000  00 


SUMMARY  OF  PROGRESS  OF  WORK  UNDER  THE  UNITED  STATES 

ENGINEERS  TO  JANUARY    1,   1883,   FURNISHED   BY 

LIEUTENANT-COLONEL    GEORGE    H. 

ELLIOT,  IN  CHARGE. 

Enginber  Office,  United  States  Armt. 

Newport,  K  I.  January  18,  1883, 

Mr.  J.  Herbert  Shbdd,  C.  E., 

Chait*man  Harbor  Commission,  Provident,  R.  I. 

Dear  Sir  :   In  reply  to  yours  of  January  3d  I  forward  herewith,  by  authority 
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of  the  Chief  of  Engineers,  a  brief  statement  of  work  done  on  improvements  of 

rivers  and  harbors  in  this  State  since  June  80,  1882. 

Very  respectfully, 

Grorgb  H.  Elliot, 

Lieut. -Col,  Engineers, 
Seven  (7)  enclosures. 

1,  Providence  River,  1883. 

PBOYIDENCB  RIVER   AND   NARRAGAN8ETT   BAY,   RHODE   ISLAND. 

Under  appropriation  made  by  act  of  Congress  of  August  2d,  1882,  a  contract 
has  been  made  for  dredging  a  channel  25  feet  deep  at  mean  low- water  at  16  cents 
per  cubic  yard.  There  have  been  dredged  under  this  contract  up  to  January  Ist, 
about  200,000  cubic  yards. 

It  is  expected  that  the  funds  available  will  secure  a  channel  200  feet  wide  and 
25  feet  deep  from  Fox  Point  to  the  sea,  and  that  it  will  be  completed  by  Dec.  1st, 
1883. 

PAWTUCKET   RIVER,    RHODE   ISLAND. 

Nothing  has  been  done  on  the  improvement  of  this  river  since  June  30,  1882. 

By  act  of  Congress  of  August  2d,  1882,  the  Secretary  of  War  was  directed  at 
his  discretion  to  cause  a  survey  of  this  river  and  estimates  of  the  cost  of  the  im- 
provement proper  to  be  made. 

A  preliminary  examination  and  report  were  made  by  Maj.  J.  W.  Barlow, 
United  States  Engineers,  while  temporarily  in  charge  of  the  works  of  this  district 
after  the  death  of  General  Warren. 

The  survey  and  estimates  have  not  yet  been  ordered. 

PAWTUXET   RIVER,   RHODE  ISLAND. 

By  act  of  Congress  of  August  2d,  1882,  the  Secretary  of  War  was  directed  at 
his  discretion  to  cause  an  examination  or  survey  of  this  river  or  both,  and  esti- 
mates of  cost  of  the  improvements  proper  to  be  made.  • 

A  preliminary  examination  and  report  were  made  by  Maj.  J.  W.  Barlow  while 
temporarily  in  charge  of  the  works  of  this  district  after  the  death  of  General 
Warren. 

The  survey  and  estimates  have  not  yet  been  ordered. 

BISSBLL'S   cove,   RHODE  ISLAND. 

By  act  of  Congress  of  August  2d.  1882,  the  Secretary  of  War  was  directed  at 
his  discretion  to  cause  an  examination  or  survey  of  this  cove  or  both,  and  esti- 
mates of  cost  of  the  improvement  proper  to  be  made. 

A  preliminary  examination  and  report  were  made  by  Maj.  J.  W.  Barlow,  United 
States  Engineers,  while  temporarily  in  charge  of  the  works  of  this  district  after 
the  death  of  General  Warren. 

The  survey  and  estimates  have  not  yet  been  ordered. 
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NEWPORT    HARBOR,    RHODE   ISLAND. 

Since  June  30, 1882,  the  contract  for  dredging  then  in  force  has  been  completed. 
Another  contract  has  been  entered  into  for  continuing  the  improvement  by  dredg- 
ing at  24i  cents  per  cubic  yard  and  work  commenced.  The  total  amount  of 
material  removed  since  June  80  is  83,680  cubic  yards. 

It  is  probable  that  the  funds  available  for  this  improvement  will  be  expended 
by  April  1st,  1883. 

LITTLE   NARRAGANBETT  BAY,    RHODE   ISLAND  AND  CONNECTICUT. 

A  contract  has  been  made  for  dredging  at  20  9-10  cents  per  cubic  yard  to  in- 
crease the  width  of  the  7^  foot  channel  between  Pawcatuck  Point  and  Rhodes' 
Folly  under  the  appropriation  made  by  act  of  August  2,  1882. 

Work  was  commenced  in  November,  and  3321^  cubic  yards  removed. 

Work  will  be  resumed  as  soon  as  the  weather  will  permit  in  the  spring,  and 
the  funds  available  will  be  expended  by  June  30,  1883. 

BLOCK  ISLAND,   RHODE  ISLAND. 

Plans  for  the  expenditure  of  the  funds  appropriated  for  this  work  by  act  of 
Congress  of  August  2,  1882,  have  been  prepared. 
It  is  expected  that  the  work  will  be  completed  by  June  30,  1883. 


BUSINESS  OF  PAWTUCKET. 

An  effort  was  made  in  December  to  ascertain  approximately  the  amount  of 
material  in  tons  annually  handled  by  the  business  men  of  Pawtucket.  The 
information  was  sought  by  the  Business  Men's  Association,  for  the  purpose, 
mainly,  of  indicating  the  Importance  of  unimpeded  navigation  to  that  town. 
Four  hundred  and  fifty-eight  circulars  were  sent,  to  which  a  response  was  ex- 
pected in  each  case.  Only  one  hundred  and  four  replied.  The  information 
sought  is  therefore  far  from  as  complete  as  was  expected.  Some  of  the  larger 
establishments  made  no  return.  The  gross  amount  returned  reaches  about 
280,000  tons  of  various  kinds  of  material. 

Below  is  a  copy  of  the  circular  and  partial  copy  of  blank  with  aggregate  of 
the  returns  received : 

Pawtucket,  R.  I.,  Dec.  15,  1882. 

At  the  suggestion  of  persons  in  position  to  aid  in  legislation,  the  Pawtucket 
Business  Men's  Association  desire,  in  the  interest  of  this  community,  to  ascertain 
as  nearly  as  can  be  done  conveniently,  the  amount  of  business  that  is  transacted 
by  this  community  in  tonnage.  We  enclose  herewith  a  blank  which  we  wish  you 
would  fill  out  with  the  amount  of  all  material  received  and  all  that  is  sent  away, 
manufactured  or  otherwise,  however  received  or  sent.    This  report  will  be  made  in 
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groes,  and  nothing  but  the  total  tonnage  will  be  known  outside  of  this  committee, 
so  that  there  may  be  no  hesitation  in  filling  the  blank,  as  the  amount  of  private 
business  will  not  be  revealed. 

As  this  is  of  some  importance  to  all,  it  is  desirable  that  this  may  be  done  at 
once  in  order  to  acquire  the  information  at  an  early  day. 

Please  place  the  blank  when  filled,  inside  the  enclosed  stamped  envelope,  and 
drop  it  in  the  post  office, 

and  oblige, 

Geo.  £.  Nbwbll,  \ 

Olkbt  Abnold,     >  CommiUee. 

E.  L.  Fbbbman,     ) 


Dbbcbiptioii. 


(-otton.. 

Coal 

Wool.... 

Iron 

Brick... 
lime.... 
Cement 
Sftnd.... 


GraveJ. 


Tons. 
i6,2ao 

107,190 

611 

7,408 


Babbbls. 


1,475 


8,600 
18,000 


Fbbt. 


2,806,000 


Floor 

Lumber 

Cloth 

Hay 

Paper 

Other  Material. 


11,608 

8,087 

487 

98,654 


17,940 


34,456,904 


22 


HARBOR  commissioners'   REPORT. 


NUMBER  OF  VESSELS  PASSING  THROUGH  DRAWBRIDGES  IN 

PROVIDENCE. 

City  Engineer's  Office, 

Provideneet  R.  I. 

The  following  tables  show  the  number  of  each  kind,  and  the  total  number  of 
vessels  that  passed  through  the  drawbridges  during  the  year  1882 : 

POINT  street  BRIDOB. 


MONTHS. 


January. . . 
February. . 

March 

April 

May 

June 

July 

August.... 
September 
October . . . 
November. 
December. 

Totals 


I 

Z 


m 


161 
152 
171 
186 
307 
609 
1,298 
1,295 
796 
191 
168 
160 

5,488 


o 
o 


1,053 
840 
1,028 
1,147 
1,205 
1,339 
1,184 
1,450 
1,348 
1,335 
1,043 
1,137 


14,109 


tf 

o 

• 

>» 

3 

• 

« 

9 

£ 

5 

O 

«« 

s 

« 

u 

> 

5 

s 

£ 

Sailing 

1 

1 

287 

MUcell 

• 

221 

114 

1,886 

166 

267 

74 

1.499 

318 

490 

88 

2,095 

387 

546 

161 

2,426 

421 

719 

213 

2,865 

442 

906 

350 

3,646 

366 

883 

246 

8,977 

463 

939 

301 

4,448 

347 

751 

457 

3,099 

421 

652 

350 

2,940 

399 

453 

227 

2,290 

312 

848 

201 
2,782 

2,148 

4,263 

7,241 

88,878 

CENTRAL    BRIDOE. 


• 

MONTHS. 

Steamboats. 

1 
1 

• 

28 
12 
46 
70 
58 
76 
70 
88 
60 
102 
88 
68 

• 

a 
1 

1 
.  :       1  Sailboats. 

:  :     1                             1 

■ 
OB 

9 

1 

3 

18 
7 
22 
81 
37 
41 
48 
42 
86 
73 
65 
89 

Total  crafU  for  the 
year. 

Janmkrv r..... 

5 

61 

Februaiy * 

19 

March • ' 

'  "*  19 
37 
31 
42 
37 
87 
21 
60 
61 
23 

413 

........ 



1 

30 
46 
81 
43 
28 
16 
4 

248 

87 

Aoril - ' 

139 

May 

156 

June...  .......■..••..•.. •.........■••* 

41 

156 

153 

43 

6 

3 

245 

Julv 

892 

Auffust. 

408 

Seotember 

187 

October. 

256 

November.  • 

211 

December. ...................*«.«. 

130 

Totals. 

402 

760 

458, 

2,281 
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NO    VESSELS  PASSING  THROUGH  DRAWBRIDGES.  Ihxj. -Continued. 

WASHINGTON  BBIDQB,    AT  INDIA  POINT. 


January... 
February.. 

March 

April 

May 

June 

July 

AuifUflt 

Hcpt«niber. 
October. . . , 
Xovember. 
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HARBOR  COMMISSIONERS'  REPORT. 


To  the  Honorable  the  General  Assembly  of  the  State  of  Rhode  Island^ 
etc.: 

The  Board  of  Harbor  Commissioners  respectfully  sabmit  their 
Eighth  Annual  Beport. 

APPOINTMENT  TO  THE  BOARD. 

At  the  May  Session  of  this  General  Assembly,  His  Excellency  the 
Governor,  with  the  advice  and  consent  of  the  Senate,  appointed 
Henry  C.  Bradford,  of  Providence,  to  be  Harbor  Commissioner  for 
three  years.  Mr.  Bradford  assumed  his  duties  on  the  first  of  July, 
that  date  being  regarded  as  the  beginning  of  the  Commissioners'  year. 

HARBOR    LINES. 

After  hearing  all  parties  interested,  as  required  by  law,  a  harbor 
line  was  reported  to  the  Governor  and  Senate  for  the  west  side  of 
Pawtucket  river  from  Bensley's  Point  to  Red  Bridge,  and  it  was  es- 
tablished on  the  seventh  of  March. 

On  the  twelfth  of  April  a  harbor  line,  to  be  a  substitute  for  that 
formerly  existing,  was  established  on  the*  west  side  of  Providence 
river  from  Point  street  to  Henderson  street.  In  all  cases  where  har- 
bor lines  are  reported  for  territory  on  which  harbor  lines  had  previ- 
ously existed,  an  Act  of  the  General  Assembly  is  passed  for  their 
establishment. 
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In  response  to  an  order  of  the  previous  General  Assembly,  surveys 
have  been  made,  and  the  Commissioners  are  engaged  in  designing  a 
harbor  line  in  Wickford  Harbor  from  Quonset  Point  to  BisselPs  Cove. 
A  report  upon  this  matter  may  be  expected  during  the  present  session. 

Some  doubt  exists  as  to  the  exact  location  of  the  harbor  line  between 
Pox  Point  and  India  Point  in  Providence,  owing  to  an  apparent  error 
in  the  plan  referred  to  in  the  Act  establishing  the  line,  and  surveys 
looking  to  a  proposed  re-establishment  of  the  line  have  been  ordered. 
A  report  upon  this  matter  may  be  expected. 

El^^CROACHMENTS   AND    DUMPING. 


The  usual  care  has  been  required  during  the  year  to  prevent  en- 
croachments, obstructions,  and  unauthorized  dumping.  The  general 
dumping  ground  continues  to  be  in  deep  water  near  Half-way  Bock, 
east  of  Conanicut  Island.  Permission  to  dump  a  small  amount,  under 
restrictions,  on  the  west  side  of  Providence  harbor,  has  been  given. 
Orders  for  the  removal  of  obstructions  have  been  given  as  required. 

Under  a  contract  approved  by  the  Attorney-General,  the  city  of 
Providence  is  bound  to  do  certain  dredging  as  required  by  the  Com- 
missioners in  compensation  for  obstructions  caused  by  filling  near 
Bird  street  on  the  Brook  street  district.  No  action  has  yet  been 
taken  to  require  this  dredging,  for  the  reason  that  the  work  can  be 
much  more  satisfactorily  defined  after  the  replacing  of  Washington 
Bridge, 

The  Richmond  Paper  Company  are  building  a  dam  across  the  mouth 
of  Omega  Cove,  under  the  Railroad  bridge  in  East  Providence,  cutting 
off  a  considerable  volume  of  tide  water.  The  work  was  well  under 
way  before  coming  to  the  attention  of  the  Commissioners.  The  pro- 
ceeding is  unauthorized,  but  large  interests  are  involved,  and  the 
work  appears  to  have  been  innocently  undertaken  by  the  company. 
After  several  hearings  and  a  view  of  the  premises,  the  Commissioners 
decided,  with  the  approval  of  the  Attorney-General,  to  take  an  agree- 
ment, in  the  nature  of  a  bond,  from  responsible  persons,  that,  failing 
action  on  the  matter  by  the  General  Assembly,  the  tidal  flow  shall  be 
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completely  restored  before  the  first  of  September  next,  and  in  con- 
sideration thereof  to  delay  action  against  the  company  until  the  meet- 
ing of  the  General  Assembly. 

LICENSES,   ETC. 

Licenses  have  been  issued  as  follows  : 

1.  January  6,  to  the  Boston  and  Providence  Railroad  Company 
for  the  reconstruction,  under  conditions,  of  the  draw  in  their  bridge 
at  India  Point. 

2.  January  16,  to  the  Providence  and  Worcester  Railroad  Company 
for  the  construction  of  a  pier  in  East  Providence. 

3.  February  7,  to  James  C.  Goff  for  the  erection  of  a  wharf  on  the 
estate  of  the  late  George  W.  Hall  on  the  east  side  of  Providence  river. 

4.  April  25,  to  the  Providence  Gas  Company  to  rebuild  their 
bridge  wharf  near  the  foot  of  Langley  street  in  Providence. 

5.  May  9,  to  R.  B.  Little  &  Co.  for  extension  of  their  wharf  near 
Point  street  in  Providence. 

6.  May  9,  to  C.  B.  Manchester  and  A.  H.  Manchester  to  repair 
their  wharf  near  the  foot  of  Manchester  street  in  Providence. 

7.  June  12,  to  the  Narragansett  Boat  Club  for  the  erection  of 
boat  house  and  guards  in  Paw  tucket  river  near  the  foot  of  Angell 
street. 

8.  June  12,  to  David  Atwood  to  build  a  wharf  in  Barrington. 

9.  July  5,  to  Moncrieff  &  McLay  for  the  construction  of  a  wharf 
near  Division  street  bridge  in  Pawtucket. 

Assent  has  been  given  as  follows: 

1.  May  23,  to  the  Providence,  Warren  and  Bristol  Railroad  Com- 
pany for  repairing  their  wharf  at  Bristol. 

2.  June  12,  to  the  National  Rubber  Company  at  Bristol  for  the 
extension  of  their  wharf. 

3.  July  25,  to  the  Bay  Mill  Company  for  rebuilding  their  wharf 
at  East  Greenwich. 

4.  October  24,  to  Wm.  M.  Bailey  for  filling  a  lot  of  land  near  Gano 
and  Preston  streets  in  Providence. 
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5.     December  5,  to  Bfibert  Pettis  for  the  extension  of  his  wharf  at 
»  Starvegoat  Island. 

^  HEARINGS,  ETC. 

In  addition  to  the  ordinary  hearings  at  the  regular  meetings  of  the 

boards  public  bearings  have  been  held  as  follows  :  January  6,  in  rela- 

,  tion  to  the  bridge  of  the  Boston  and  Providence  Railroad  Company 

I  at  India  Point.     February  28,  in  relation  to  a  harbor  line  from  Point 

;  street  to  Henderson  street  in  Providence.     June  12,  at  Wickford,  in 

relation  to  a  harbor  line  for  Wickford  harbor.  June  21,  in  relation 
to  proposed  action  by  the  city  of  Providence  in  reference  to  the  re- 
construction of  Washington  bridge,  the  Harbor  Commissioners  de- 
clining to  approve  the  action. 

JURISDICTION. 

The  waters  immediately  bordering  upon  the  towns  in  Newport  and 
Washington. counties  and  the  harbors  of  those  counties  are  not  within 
the  jurisdiction  of  the  Harbor  Commissioners.  Complaints  have, 
however,  been  made  by  citizens  of  Westerly  relative  to  encroachments 
on  the  river,  and  the  attention  of  the  Commissioners  has  been  invited 
to  the  subject  by  oflScers  of  the  U.  S.  Engineering  Department.  No 
action  can  be  taken  by  the  Commissioners  unless  the  General  Assembly 
extends  their  powers  over  those  waters. 

Application  by  numerous  citizens  of  Wickford  for  the  establishment 
of  a  harbor  line  in  Wickford  harbor  was  necessarily  refused  for  want 
of  jurisdiction.  In  this  case,  however,  the  Commissioners  are  design- 
ing a  harbor  line  under  a  special  Act  of  the  General  Assembly. 

DRAW  BRIDGES. 

The  Commissioners  renew  their  suggestion  that  further  legislation 
is  needed  to  regulate  the  times  for  opening  draw-bridges,  and  as  to 
blocking  the  approaches  to  draws. 

BOUNDARY  LINE. 

It  seems  desirable  that  the  boundary  line  of  tide  water  between  the 
State  of  Massachusetts  and  Rhode  Island  should  be  defined  by  law. 
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Action  iu  this  matter  has  been  taken  in  Massachusetts,  and  an  Act 
was  passed  by  the  Senate  of  the  last  General  Assembly,  but  no  action 
has  yet  been  taken  by  the  House. 

WORK  UKDER  LIOHTHOUSE  BOARD. 

A  new  lighthouse  to  be  known  as  Sakonnet  Light-Station  is  estab- 
lished on  Little  Cormorant  Bock  about  nine  hundred  feet  north-west 
of  West  Island,  near  Sakonnet  Point,  on  the  east  side  of  the  mouth 
of  Sakonnet  river,  where  a  lighthouse  is  now  building  by  the  General 
OoTernment.  This  will  make  the  number  of  lights  in  Rhode  Island 
waters  and  Narragansett  Bay  twenty-six. 

WORK   UNDER   U.  8.  EKOIKEER. 

The  work  under  the  Engineer  Department  of  the  U.  S.  Govern- 
ment  in  Rhode  Island  waters  has  been  prosecuted  by  Col.  George  H. 
Elliot,  who  divides  the  deep  (Hiannel  work  into  reaches,  of  which  the 
upper  three,  viz.  the  Fox  Point,  the  Sassafras  Point,  and  the  Field's 
Point,  have  been  excavated  25  feet  deep  to  the  full  proposed  width  of 
300  feet ;  and  the  lower  three  reaches,  viz.  the  Pomham,  the  Pawtuxet, 
and  the  Gaspee,  have  not  less  than  200  feet  of  the  proposed  width  of 
300  feet  and  depth  of  25  feet. 

The  survey  of  Pawtucket  river  has  been  executed.  The  jetty  on 
the  south-east  shore  of  Block  Island  and  the  harbor  wall  in  the  Inner 
Harbor  of  Refuge  have  been  completed. 

■ 

By  the  courtesy  of  Col.  Elliot  we  have  been  furnished  with  a  report 
of  the  work  done  in  Rhode  Island  waters  since  June  30,  1883,  which 
will  be  found  in  the  appendix,  together  with  extracts  from  reports  of 
Col.  Elliot  to  the  Chief  of  Engineers,  TJ.  S.  A.,  in  relation  to  a  sur- 
vey of  Pawtucket  river  and  in  relation  to  the  ordinary  work  under  his 
charge  previous  to  July,  1883. 

Respectfully  submitted, 

J.  HERBERT  SHEDD, 

LUCIUS  B.  DARLING,     )■  Harbor  Commissioners. 

HENRY  C.  BRADFORD, 


APPENDIX. 


Enoinsbb  Office,  U.  S.  Abmt, 

Newport,  R.  I.,  January  2,  1884. 

J.  Herbert  Shedd,  Esq., 

Prwt,  State  Board  Hcvrbar  Comnvn,,  Pnmdenee,  R  L 

8iR :  I  take  pleasure  in  complyiDg  with  your  request  of  yesterday  for  a  r^ume 
of  my  works  in  Rhode  Island  since  the  date  of  my  last  annual  report  to  the  Chief 
of  Engineers,  U.  8.  Army. 

These  works  are  as  follow: 

ProYidence  River  and  Narragansett  Bay. 
Pawtucket  River. 
Newport  Harbor. 
Block  Island  Harbor. 
Little  Narragansett  Bay. 

1st.    Providence  Biver  and  Narragansett  Bay. 

The  report  Just  mentioned  brought  the  work  down  to  the  1st  of  July  last,  and 
we  were  then  at  work  on  the  Pawtuxet  reach  of  our  25  foot  channel.  A  width 
of  200  feet  having  been  gained  in  this  reach,  the  Fox  Point  reach  was  enlarged 
from  180  feet  to  the  full  width  of  800  feet;  the  Sassafras  Point  reach  from  280 
feet  to  800  feet;  the  Field*s  Point  reach  from  200  feet  to  800  feet;  and  the  work 
of  widening  and  straightening  the  25  foot  channel  in  the  Pomham  reach  had  been 
commenced  when  the  contract  under  the  last  appropriation  by  Congress,  for  the 
improvement  of  Providence  River,  was  completed  on  the  21st  of  November  last. 

In  addition  to  the  above  there  were  removed  between  the  eastern  limit  of  the 
25  foot  channel  in  the  Field's  Point  reach  and  a  line  150  feet  eastward  of  this 
channel  48,016  cubic  yards  of  material. 

Eyeiythlng  in  this  area  that  was  found  dredgable,  above  a  depth  of  20  feet 
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below  mean  low  water,  was  removed;  but  on  a  part  of  ''Long  Bed"  which  pro- 
jects into  it  from  the  eastward,  the  bottom  was  found  extremely  hard  and  could 
not  be  dredged  to  the  full  depth  of  20  feet.  My  assistant,  Mr.  Eayrs,  who  subse- 
quently made  a  careful  survey  of  the  areas  dredged  during  the  last  season,  re- 
ported that  he  found  ledge  rock  underlying  this  shoal  and  projecting  slightly 
into  the  25  foot  channel,  but  so  close  to  the  eastern  side  and  so  deep  that  it  will 
not  interfere  with  its  full  use. 

From  the  above,  and  from  the  report  above  referred  to,  of  which  I  had  the 
honor  to  send  you  a  printed  copy,  you  will  observe  that  the  upper  three  of  the 
straight  reaches  into  which  I  have  divided  the  new  25  foot  channel,  viz. :  the 
Fox  Point  reach,  the  Sassafras  Point  reach  and  the  Field's  Point  reach,  have  been 
excavated  to  the  full  width  of  800  feet;  and  that  in  the  lower  three  reaches  of 
this  channel,  viz. :  the  Pomham  reach,  the  Pawtuxet  reach  and  the  Gaspee  reach, 
we  have  now  not  less  than  200  feet  of  the  projected  width  of  800  feet 

2d.    Pawtueket  Biver. 

The  survey  of  this  river,  directed  in  the  River  and  Harbor  Act  of  August  3, 
1882,  has  been  executed,  and  as  soon  as  I  receive  copies  of  my  printed  report 
I  will  send  you  one. 

8d.    Newport  Harbor. 

No  work  has  been  done  in  this  harbor  since  the  completion  of  the  last  contract, 
on  June  20,  1883,  for  want  of  funds. 

4th.    Bhoek  LdaTid  Harbor. 

The  jetty  on  the  south-east  shore  of  the  island,  and  the  harbor  wall  in  the 
Inner  Harbor  of  Refuge,  referred  to  in  my  last  annual  report  to  the  Chief  of 
Engineers,  have  been  completed. 


5th.    Little  Narragansett  Bay, 

No  work  has  been  done  in  this  bay  since  the  completion  of  the  last  contract 
and  of  the  project  for  improvement,  on  May  26,  1883,  except  the  removal  of  all 
of  the  bowlders  left  in  the  dredged  channel,  and  of  a  large  number  from  the 
Watch  Hill  channel,  leaving  the  latter  channel  in  a  greatly  improved  condition. 

Very  respectfully, 

GEORGE  H.  ELLIOT, 

LkuU-Col,  of  ESngineen, 
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EXTRA.CT  PROM  REPORT  ON  THE  SURVEY  OP  PAWTUCKET 

RIVER 

Preliminary  Examinatian  of  Patotueket  River,  Bhode  Islarui. 

Nbw  London,  Conn., 

Mwmber  8,  1882. 

This  river  was  surveyed  in  1870  and  1878,  besides  which  partial  examinations 
were  made  in  1872  in  connection  with  improvements  then  in  progress,  and  in 
1879  verj  complete  tidal  observations  were  made,  chiefly  with  the  object  of  de- 
termining the  influence  of  three  bridges  on  the  currents  of  the  river.  With  the 
information  obtainable  from  the  maps  and  reports  of  these  surveys  and  improve- 
ments a  preliminary  examination  of  the  locality  seems  unnecessary. 

Since  1867,  $52,000  has  been  appropriated  for  this  improvement,  making  the 
depth  of  channel  7  feet  at  mean  low  water,  where  the  available  depth  had  been 
4^  feet.  The  dredged  channel  is  76  feet  wide.  The  mean  rise  of  tide  is  about  5 
feet 

The  last  appropriation  made  for  the  Pawtucket  River  was  In  1873.  Since  its 
expenditure  the  business  of  Pawtucket  has  greatly  increased,  and  there  is  a  de- 
mand for  a  channel  of  greater  depth  and  width. 

It  is  to  obtain  a  project  with  estimates  for  an  enlarged  channel  that  this  survey 
is  desired. 

Pawtucket  is  a  manufacturing  place  of  about  80,000  population;  the  improve- 
ment desired  would  be  of  general  benefit  to  the  community,  and  is  undoubtedly 
one  worthy  to  be  made,  and  the  work  a  public  necessity,  if  the  cost  be  not  unduly 
great.    This  latter  can  be  satisfactorily  determined  only  by  survey. 

In  my  judgment,  the  survey  ought  to  be  made,  and  I  recommend  an  allotment 
of  $500  from  the  general  appropriation  for  surveys  for  this  purpose.  If  the  field- 
work  is  to  be  done  this  fall,  the  allotment  should  be  made  by  telegraph. 

Respectfully  submitted, 

J.  W.  BARLOW, 

Major  of  Engineers, 
Brig.  Gen .  H.  G.  Wbiqht, 

Chief  of  Engineers. 


12 


HARBOR  commissioners'   REPORT. 


Bwmey  of  Fawtticket  Biter,  Rhode  Island, 

Enoinbbr  Officb,  U.  S.  Army, 

Newport,  R.  L,  November  8,  1383. 

General  :  I  have  the  honor  to  submit  herewith  a  plat  of  the  survey  of  Paw- 
tucket  River,  Rhode  Island,  and  estimates  of  cost  of  its  improvement  which  were 
authorized  by  the  river  and  harbor  act  of  Congress  of  August  2, 1882,  and  placed 
in  my  charge  by  your  instructions  of  April  24,  1883. 


DBBGRIFTION  OF  THE  RIYER. 

Pawtucket  (or  Seekonk)  River,  an  arm  of  Providence  River,  extends  from 
Providence  to  Pawtucket,  a  distance  of  about  4i  miles,  and  forms  a  tidal  basin 
of  about  li  square  miles.  The  mean  rise  and  fall  of  the  tide  is  about  5  feet. 
The  continuation  of  the  river  above  Pawtucket  is  called  the  Blackstone  River, 
and  is  not  navigable.  At  the  mouth  of  the  Pawtucket  it  is  spanned  by  two 
bridges,  parallel  and  about  250  feet  apart.  The  upper,  the  old  'Washington 
Bridge,  is  a  highway  bridge,  and  the  other  is  a  railroad  bridge  belonging  to  the 
Boston  and  Providence  Railroad  Company.  The  draw  of  the  Washington  Bridge 
is  close  to  the  eastern  shore,  and  is  so  narrow  and  illy  located  and  constructed  as 
to  render  navigation  through  it  difficult  and  dangerous.  By  reason  of  this  ob- 
struction to  the  navigation  of  Pawtucket  River,  my  predecessor,  the  late  General 
Warren,  declined  for  several  years  before  his  death,  in  August  of  last  year,  to 
estimate  for  further  appropriations  for  its  improvement;  but  the  legislature  of 
the  State  of  Rhode  Island,  at  its  January  session  of  this  year,  enacted  a  law  by 
which  a  new  drawbridge  is  to  be  built  on  or  near  the  site  of  the  present  bridge. 
This  law  requires  that  the  bridge  shall  be  completed  within  two  years  from  the 
appointment  of  a  board  of  commissioners;  that  it  shall  have  a  swing  draw  with 
two  openings  of  not  less  than  80  feet  wide  each,  and  that  the  channel  of  the  river 
under  and  around  the  present  bridge  shall  be  cleared  of  all  obstructions  to  the 
tidal  flow  to  a  depth  of  15  feet  below  mean  low  water. 

The  railroad  bridge  does  not  seriously  obstruct  the  tidal  flow  on  which  the 
maintenance  of  the  channel  of  the  Pawtucket  depends,  but  the  draw  of  this 
bridge  is  also  badly  located,  and  is  too  narrow.  The  draw  openings  are  only 
60  feet  wide,  and  fender  piles  reduce  the  available  width  to  about  47  feet  It  is 
probable  that  when  Washington  Bridge  is  rebuilt  the  navigation  interests  and 
the  town  of  Pawtucket  will  demand  and  effect  an  amelioration  of  the  draw  of 
the  railroad  bridge. 

About  four-flfths  of  a  mile  above  Washington  Bridge  is  Red  Bridge,  with  two 
draw  openings  of  80  feet  wide  each.  These  openings  were  dredged  in  1876  to  a 
depth  of  12  feet  at  mean  low  water. 
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The  natural  channel  of  the  Pawtucket  before  improvement  had  a  ruling  depth 
of  about  5  feet  at  mean  low  water.  From  1868  to  1875  this  channel  was  dredged 
to  a  width  of  75  feet,  and  to  a  ruling  depth  of  7  feet  at  mean  low  water,  under 
several  small  appropriations,  amounting  in  all  to  t52,000. 

BURVBT  OF  1883. 

The  recent  survey  was  commenced  in  the  latter  part  of  August  last  by  Mr.  W. 
H.  Lawton,  jr.,  assistant  engineer,  and  a  party  in  the  United  States  schooner 
Surveyor.  The  entire  river  from  Red  Bridge  to  Pawtuclcet  Bridge  was  first 
covered  by  a  system  of  triangulation.  In  the  subsequent  sounding  operations, 
the  location  of  each  sounding  was  determined  by  two  angles  turned  from  the 
sides  of  the  triangles  which  were  used  as  bases. 

After  the  completion  of  the  soundings  the  Surveyor  was  again  sent  to  the  river 
with  a  boring  party  under  the  charge  of  Mr.  John  8.  Engs,  jr.  Mr.  Engs,  with 
the  assistance  of  Captain  Case  and  the  crew  of  the  schooner,  made  a  large  num- 
ber of  borings  in  the  bed  of  the  river,  the  results  of  which  will  be  found  in 
tabular  form  on  the  plat  of  the  survey.  Each  boring  was  located  in  the  same 
manner  as  the  soundings,  and  was  driven  to  a  depth  of  12  feet  below  mean  low 
water  except  when  stopped  by  ledge  rock.  In  such  cases,  a  few  of  which  oc- 
curred in  the  upper  part  of  the  survey,  the  table  of  borings  shows  the  depth  to 
the  ledge.  In  connection  with  the  soundings  the  borings  enable  us  to  form  a 
very  close  estimate  of  the  quantities  of  materials  of  various  kinds  necessary  to  be 
removed  in  the  improvement  of  the  river,  and  in  case  of  further  appropriations 
for  the  work  they  will  be  of  service  to  ourselves  and  to  bidders  in  estimating  the 
cost  of  dredging  the  sections  into  which  the  channel  may  be  divided  for  contract. 

The  river  having  been  carefully  surveyed  in  1873  by  Mr.  H.  A.  Bentley,  assis- 
tant engineer,  under  the  direction  of  the  late  General  Warren,  I  deemed  it  un- 
necessary to  run  the  shore  lines  again,  or  to  sound  out  the  broad  areas  of  shallow 
water  which  occupy  a  large  portion  of  the  river  between  Pawtucket  and  its 
mouth.  The  share  Une%  on  the  plat  herewith,  except  above  the  gas  company's 
wharf,  have,  therefore,  been  taken  from  the  plat  of  the  former  survey. 

CHANGES  SINCE  THE  8UBYBY  OF  1873. 

At  Red  Bridge  the  eastern  passage  of  the  draw,  which  was  dredged  to  12  feet 
at  mean  low  water  in  1873,  has  more  than  kept  its  depth.  The  least  depth  now 
existing  in  that  passage  is  18.7  feet  at  mean  low  water.  In  the  western  passage 
the  depth  remains  practically  the  same  as  in  1873. 

From  Red  Bridge  northward  to  opposite  the  north  end  of  Sand  Point  the 
channel  remains  practically  in  its  position  of  1873,  and  carries  the  same  depth 
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except  at  the  red  buoy  southwest  of  Narragansett  Boat  Club  house,  where  a  slight 
shoaling  of  about  five-tenths  of  a  foot  has  taken  place  for  about  400  feet. 

Opposite  the  north  end  of  Sand  Point  the  9-foot  contour  in  the  channel  has 
moved  down  stream  about  800  feet.  The  6-foot  contours  remain  about  the  same 
as  in  1878. 

Between  Sand  Point  and  Swan  Point  wharf  the  channel  remains  the  same  as 
in  1878,  except  that  the  6-foot  contours  have  moved  slightly  towards  the  right  or 
west  bank  of  the  river,  and  a  shoaling  of  from  1  to  2  feet  for  about  800  feet  has 
occurred  just  north  of  Butler  Asylum  wharf. 

Shoaling  has  occurred  in  the  channel  off  Swan  Point  wharf.  The  portion  of 
the  channel  southwest  of  Swan  Point  wharf,  which  was  dredged  to  9  feet  at  mean 
low  water  in  1878,  has  now  a  maximum  depth  of  7  feet  at  mean  low  water.  Off 
the  northwest  corner  of  Swan  Point  wharf  the  channel,  dredged  to  9  feet  at  mean 
low  water  in  1878,  has  filled  about  2  feet  on  the  average. 

From  Bucklin's  Island  to  the  wharf  of  the  Pawtucket  Gas  Company  there  has 
been  a  general  shoaling  of  the  channel  from  1  to  2  feet.  The  most  marked 
change  in  this  part  of  the  channel  is  shown  between  Bishop's  Point  and  DunnelFs 
wharf,  where  the  depths  of  water  in  the  portions  dredged  in  1878  to  9  feet  at  mean 
low  water  now  run  from  a  least  depth  of  4^  feet  to  a  greatest  depth  of  7^  feet  at 
mean  low  water,  although  between  6  and  7  feet  can  still  be  carried  through  this 
part  of  the  channel. 

The  most  marked  filling  has  taken  place,  for  a  short  distance,  opposite  the 
north  side  of  the  Pawtucket  Gas  Company's  wharf.  Here  the  channel  has  been 
crowded  over  close  to  the  western  bank  by  the  shoal  formed  by  deposits  brought 
down  by  a  sewer  on  the  east  bank  of  the  river.  In  1878  a  cut  was  dredged  to  7 
feet  at  mean  low  water;  this  has  been  filled  from  2  to  8  feet 

Dredging  has  been  done  from  time  to  time,  by  private  individuals,  between  the 
gas  company's  wharf  and  Pawtucket  Bridge,  and  no  useful  comparison  can  be 
made  in  this  part  of  the  river  between  the  surveys  of  1878  and  1888. 


i.- 


PBBSEMT  CONDITION  OF  THB  CHANNEL. 

It  will  be  observed  from  the  above  and  from  an  inspection  of  the  plat  of  the 
recent  survey,  that  the  deposits  in  the  channel  since  1878,  or  during  an  interval 
of  ten  years,  are  not  excessive;  that  the  channel  which  had  been  dredged  from  a 
ruling  depth  of  5  feet  to  one  of  7  feet  at  mean  low  water  has  held  its  own  as  well 
as  could  be  expected,  and  that  a  draught  of  from  6  to  7  feet  can  still  be  carried 
at  mean  low  water  from  Pawtucket  to  the  mouth  of  the  river,  although  the 
channel  is  narrow  and  in  some  places  tortuous. 
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KATBRIAL   OF    THE   BUD    OF    THK    CHANNVL    TO   ▲   DEPTH   OF   12   FBKT   BBLOW 

MBAN    LOW   WATBR. 

The  tabular  statement  found  on  the  plat  of  the  results  of  the  borings  in  the 
bed  of  the  channel  shows  that  in  going  up  river  from  the  deep  water  near  Red 
Bridge  to  Swan  Point,  a  distance  of  about  6,500  feet,  the  material  is  almost  en- 
tirely mud;  from  Swan  Point  to  a  point  opposite  Grant  &  Co.*s  wharf,  at  Paw- 
tucket,  a  distance  of  about  9,000  feet,  the  material  Is  mainly  gravel  and  sand, 
interspersed  in  the  upper  part  of  this  distance  with  stones;  thence  to  Pawtucket 
Bridge,  a  distance  of  750  feet  (from  boring  82),  we  find  ledge  rock  appearing  at 
depths  less  than  12  feet  at  mean  low  water.  Seal  Rock,  a  part  of  this  ledge, 
projects  into  the  channel  in  front  of  Grant  &  Co.'s  wharf.  The  top  of  this  rock 
is  2i  feet  above  mean  low  water,  and  a  large  part  of  it  must  be  removed  in  carry- 
ing out  any  scheme  for  the  improvement  of  the  upper  part  of  the  river. 

THE  REASONS  FOB   THE   DEMAND   FOR  FURTHER   IMFROVEMBNT   OF   THE   RIVER 

AND   THE   AMOUNT   OF   COMMERCE   INTERE8TBD. 

The  reasons  for  the  demand  for  an  increased  width  and  depth  of  channel  and 
the  amount  of  commerce  interested  are  fully  set  forth  in  the  letters  from  the 
Business  Men's  Association  of  Pawtucket,  which  will  be  found  appended  to  this 
report. 

The  statements  contained  in  these  letters  are  believed  to  be  substantially  cor- 
rect. 

EBTIMATEB  OF  THE  COST  OF  IMPROVEMENT. 

It  will  be  observed,  that  the  business  men  of  Pawtucket  desire  a  channel  with 
a  minimum  width  of  150  feet  and  12  feet  deep  at  mean  low  water,  and  I  have 
prepared  an  estimate  of  the  cost  of  such  a  channel  extending  from  the  deep  water 
just  above  Red  Bridge  to  a  point  in  the  natural  channel  where  the  ledge  rock  ap- 
pears at  depths  less  than  12  feet  below  mean  low  water.  This,  as  before  stated, 
is  opposite  Grant  &  Co.^s  wharf,  and  about  750  feet  below  the  bridge  at  Paw- 
tucket. From  this  point  to  the  bridge  I  have  estimated  for  a  channel  in  rock 
catting  40  feet  wide  and  to  a  depth  of  12  feet  at  mean  low  water. 

The  excavation,  at  the  expense  of  General  Government,  of  a  wide  channel 
through  the  rock  which  lies  between  the  wharves  on  either  side  of  the  river  is 
probably  out  of  the  question  on  account  of  the  expense,  and,  in  my  judgment, 
is  not  necessary,  since  the  river  here  is  very  narrow.  The  proposed  rock  cutting 
is  short,  and  there  are  on  the  east  side,  as  will  be  observed  on  the  plat,  two  natural 
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side  pockets  or  basins  of  13  feet  depth  and  more,  one  at  the  mouth  of  the  proposed 
narrow  channel  and  the  other  about  midway  to  the  bridge,  where  vessels  can  lie 
when  waiting  to  pass  or  to  get  to  their  berths  at  the  wharves.  These  waiting 
basins  would,  I  think,  be  found  quite  sufficient  in  size,  since  vessels  destined  for 
Paw  tucket,  as  a  general  rule,  remain  in  Providence  River  until  their  berths  at 
Pawtucket  are  ready  for  them. 

The  channel  through  the  rock,  of  the  dimensions  above  stated,  being  furnished 
at  the  expense  of  General  Government,  the  remainder  of  the  expense  necessary 
for  providing  means  to  get  deep-draught  vessels  to  the  wharves,  namely,  the  berths 
at  the  wharves  and  communications  from  them  to  the  channel  would  doubtless 
be  provided  for  by  the  wharf-owners. 

The  following  is  the  estimate  above  referred  to: 

MAIN  CHANNSL  12  FXKT  DKEP  AT  MEAIT  LOW  WATER,  AND  150  FEET  WIDE  FBOK  RED  BBIDOB 
TO  THE  LEDGE  OPPOSITE  GRANT  *  CO.*B  WHARF,  THENCE  TO  PAWTUCKET  BRIOOE  40  FEET 
WIDE. 

Mud  excavation,  246,667  cubic  yards,  at85  centa $86,3S3 

Gravel  and  sand  excavation,  388,000  cubic  yards,  at  60  cento 194,000 

Rock  excavation,  6,467  cubic  yards,  at  $35 191,346 


$471,678 


I  have  estimated  the  costs  of  channels  of  other  widths  and  depths,  the  depth 
of  rock  cutting  in  each  case  being  the  depth  of  the  main  channel  below,  and  they 
are  as  follows: 

XAIN   CHANNEL   100  FEET  WIDE   AND  12  FEET  J>EEP  AT   MEAN  LOW  WATER.     BOCK  CrTTINO  40 

FEET  WIDE. 

Mud  excavation,  148,000  cubic  yards,  at  85  cento $51,800 

Gravel  and  sand  excavation,  278,667  cubic  yards,  at  50  cento 139,333 

Rock  excavation,  5,467  cubic  yards,  at  $35 : 191,346 


$382,478 


MAIN   CHANNEL   150   FEET   WIDE    AND    10   FEET   DEEP   AT   MEAN   LOW  WATER.     ROCK  CUTTIIfG  40 

FEET  WIDE. 

Mud  excavation,  150,667  cubic  yards,  at  35  cento $62,733 

Gravel  and  sand  excavation,  266,667  cubic  yards,  at  50  cento 133,334 

Rock  excavation,  3,400  cubic  yards,  at  $35 119,000 


$306,067 
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IAIN  CHAHHBL   100  rSBT  WIDB   AMD   10  FSST  DSBP  AT  MIAN   LOW  WATIR.     BOOK   CCTTINO  40 

7BST  WIDE. 

Mud  excsvBtloo,  03,333  cubic  yards,  at  85  cenU $82,860 

Gravel  and  sand  excayation,  186,667  cubic  yards,  at  60  cents 08,884 

Rock  excavation,  8,400  cubic  yards,  at  $35 119,000 

$245,000 

A  depth  of  12  feet  at  mean  low  water  (17  feet  at  mean  high  water)  is  doubtless 
required  for  the  commerce  of  Pawtucket,  and  if  we  make  a  channel  of  this  depth 
it  would  probably  be  suflScient  for  many  years  to  come.  I  am  inclined  to  doubt, 
however,  the  necessity  for  making  the  width  of  channel  as  great  as  150  feet,  since 
the  freights  between  the  port  of  Providence  and  Pawtucket  are  almost  exclusively 
propelled  by  steam.  If  the  width  in  the  first  instance  be  made  100  feet;  if  we  cut 
off  the  angles  so  as  to  widen  the  channel  at  these  points,  and  place  good  range 
beacons  on  the  shores  of  the  river  for  marking  the  axes  of  the  different  reaches 
of  the  channel,  I  think  it  will  be  sufficient  for  the  present. 

My  Judgment  is,  therefore,  that  the  "improvement  proper  to  be  made"  in  this 
case  is  a  channel  12  feet  deep  at  mean  low  water,  100  feet  wide  from  Red  Bridge 
to  the  ledge  opposite  Grant  A  Co.'s  wharf,  thence  40  feet  wide  to  Pawtucket 
Bridge. 

The  estimate  of  the  cost  of  this  improvement  is  f  882,478. 

In  view  of  the  serious  obstruction  to  the  navigation  of  Pawtucket  River  by  the 
present  Washington  Bridge,  and  of  the  delay  in  the  appointment  of  two  of  the 
commissioners,  under  the  recent  act  of  the  legislatui]^  of  Rhode  Island,  which 
provides  for  the  rebuilding  of  this  bridge  with  proper  draw  openings  and  the  re- 
moval of  stone  and  other  materials  which  have  been  deposited  under  and  above 
it,  it  is  recommended  that  the  first  appropriation  for  the  work  be  accompanied 
by  the  following  proviso: 

Provided  that  this  appropriation  shall  not  become  available  until  the  officer  in 
charge  shall  have  reported  that  the  rebuilding  of  Washington  Bridge  with  good 
and  sufficient  draw  openings  has  been  commenced. 

It  should  be  remarked,  in  conclusion,  that  in  estimating  the  cost  of  the  work 
allowance  has  been  made  for  the  difficulty  of  getting  tows  of  scows  containing 
the  excavated  material  through  the  bridges  near  the  mouth  of  the  river,  and  for 
the  long  distance  which  they  must  be  taken  for  dumping.  The  soft  material 
should  not  in  any  case  be  dumped  where  it  will  be  carried  back  into  the  channels 
to  be  excavated  in  this  river  and  now  excavated  in  Providence  River.  Possibly 
it  may  be  safe  to  dump  the  gravel  in  the  shoal  places  of  Pawtuckec  River,  but 
probably  the  whole  of  the  excavated  material  will  have  to  be  towed  to  the  dump- 
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ing  ground  below  Prudence  Island  in  Narragansett  Bay,  in  the  vicinity  of  Half 
Way  Rock,  which  is  now  used  in  the  improvement  of  Providence  River,  an  aver- 
age distance  of  about  22  miles. 

Respectfully  submitted, 


Brig.  Gen.  H.  G.  Wright, 

Chief  of  Engineers,  U.  S.  A. 


GEORGE  H.  ELLIOT, 

Lieut.  Ool,  of  Engineers, 


EXTRACT  PROM  COL.  ELLI0T»8  ANNUAL  REPORT  TO  CHIEF  OF 

ENGINEERS,  U.  8.  A..  FOR  1883. 

Improvement  of  Pawtucket  (8eekonk)  Biver,  Bhode  Idand, 

The  project  as  far  as  adopted  and  approved  was  completed  some  years  since. 

The  mouth  of  the  river  is  obstructed  by  two  bridges  with  badly  arranged 
draws;  but  Washington  Bridge,  which  interferes  with  navigation  more  than  the 
other  (the  railroad  bridge),  is  to  be  rebuilt  under  an  act  passed  by  the  legislature 
of  Rhode  Island  at  the  January  session  of  1888,  and  the  obstruction  caused  by 
this  bridge,  which  has  heretofore  been  a  bar  to  recommendations  by  the  engineer 
officer  in  charge  of  the  district  for  further  appropriations  for  the  improvement 
of  the  river,  will  now  be  removed. 

The  following  is  an  extract  from  the  act  referred  to: 

An  Act  providmg  for  clearing  the  channel  of  the  Seekonk  River,  at  India  Point, 
in  Providence,  of  obstructions;  and  for  the  construction  of  a  bridge  near  the 
site  of  the  Providence  Washington  Bridge. 

It  ii  enacted  by  the  General  AuerMy  as  foUowsi 

Section  1.  The  city  of  Providence  may  elect,  on  or  before  the  first  day  of 
July,  A.  D.  1883,  to  remove  forthwith  the  stone  and  other  materials  deposited  in 
the  Seekonk  River  under  and  near  Washington  Bridge,  so  called,  at  India  Point, 
in  said  city,  from  said  river,  and  cause  the  channel  thereof  under  and  around  said 
bridge  to  be  dredged  and  cleared  of  all  obstructions  to  the  flow  of  the  tides  into 
and  out  of  said  river,  to  a  depth  of  15  feet  at  low- water,  and  reconstruct  said 
bridge  with  a  swing-draw  in  the  main  channel  of  said  river,  with  an  opening  on 
each  side  of  said  draw,  not  less  than  80  feet  wide,  for  the  safe  and  convenient 
passage  of  vessels  navigating  said  river,  through  the  same,  in  such  manner  as  the 
harbor  commissioners  shall  approve. 
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Sec.  9.  If  the  said  city  council  shall  elect  within  the  time  limited  in  the  pre- 
ceeding  section,  to  dredge  and  clear  the  channel  of  said  river  and  reconstruct 
said  Washington  Bridge  in  the  manner  prescribed  in  said  section,  the  city  shall 
cause  said  work  to  be  completed  to  the  satisfaction  of  the  harbor  commissioners 
within  one  year  from  the  time  such  election  shall  be  made  by  said  city  council, 
and  the  obligations  of  said  city  under  an  act  entitled  "An  act  in  relation  to  the 
Providence  Washington  Bridge  and  the  draws  in  the  bridges  of  the  Seekonk 
River,"  passed  at  the  January  session,  1859,  and  accepted  by  said  city  April  12, 
1859,  to  maintain  and  keep  in  repair  said  Washington  Bridge  and  draw,  shall 
remain  in  full  force  in  respect  to  said  reconstructed  bridge  and  draw. 

Skc.  8.  If  the  city  council  of  the  city  of  Providence  shall  not  elect  within  the 
time  limited  in  section  1,  to  reconstruct  said  Washington  Bridge  in  the  manner 
aforesaid,  a  new  bridge  over  said  river,  on  or  near  the  site  of  said  Washington 
Bridge,  shall  be  built  with  a  swing-draw  therein  with  an  opening  on  each  side  of 
said  draw  not  less  than  80  feet  wide,  so  located  with  reference  to  the  channel  and 
currents  of  the  river  as  to  be  most  safe  and  convenient  for  the  passage  of  vessels 
navigating  said  river,  through  the  same,  in  such  place  and  manner  as  shall  be  de- 
termined by  Ave  bridge  commissioners,  of  whom  two  shall  be  appointed  by  the 
city  council  of  said  city,  two  by  the  governor,  and  one  by  the  town  council  of  the 
town  of  East  Providence.  And  if  said  new  bridge  shall  be  constructed  upon  the 
site  of  the  present  Washington  Bridge,  the  said  commissioners  shall  first  remove 
said  Washington  Bridge  and  dredge  and  clear  the  channel  under  and  near  the 
same,  of  all  obstructions  to  the  flow  of  the  tides  and  to  navigation,  to  a  depth  of 
not  less  than  15  feet  at  low  water. 

Sec.  4.  The  bridge  commissioners  so  appointed  shall  cause  within  two  years 
from  the  time  of  their  appointment  said  new  bridge  to  be  constructed  and  com- 
pleted according  to  plans  and  specifications  by  them  approved,  and  when  the 
same  shall  be  completed  and  opened  for  public  travel,  the  said  commissioners,  in 
case  said  bridge  shall  be  on  a  site  other  than  that  of  the  present  Washington 
Bridge,  shall  cause  the  present  Washington  Bridge  to  be  removed  from  said 
river,  together  with  the  piers  and  piling  thereof  and  connected  therewith,  and 
shall  also  cause  the  channel  of  said  river  to  be  dredged  under  and  about  said 
Washington  Bridge  and  said  new  bridge,  to  a  depth  of  not  less  than  16  feet  at 
low-water,  and  in  such  manner  as  the  harbor  commissioners  may  direct,  and 
deliver  to  said  city  the  materials  composing  said  bridge,  piers  and  piling  for  the 
use  of  said  city. 

An  allotment  has  been  made  from  the  appropriation  for  the  examination  and 
survey  of  rivers  and  harbors,  contained  in  the  act  of  Congress  of  August  2,  1882, 
for  the  survey  of  this  river.  The  survey  and  report  thereon  will  be  made  in  time 
for  action  at  the  next  session  of  Congress. 

After  the  death  of  General  Warren  (August  8,  1882)  this  work  was  in  tempor- 
ary charge  of  MaJ.  J.  W.  Barlow,  Corps  of  Engineers,  until  the  24th  of  Novem- 
ber, 1882,  when,  by  direction  of  the  Secretary  of  War,  it  was  transferred  to  Lieut. 
CoL  Qeorge  H.  Elliot,  Corps  of  Engineers. 
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Pawtucket  is  largely  engaged  in  commerce  and  manufactures,  and  the  larger 
size  and  draught  of  sailing  vessels  of  late  years  makes  it  desirable  that  the  navig- 
able depth  of  the  river  should  be  increased. 

Pawtucket  River  is  in  the  Providence  collection  district,  and  that  port  is  the 
nearest  port  of  entry.  The  amount  of  revenue  collected  at  Providence  in  the  last 
fiscal  year  was  $256,448.60.  The  nearest  light-house  is  Sassafras  Point  light. 
The  nearest  fortifications  are  Fort  Adams,  Newport,  R.  I.,  and  the  fort  at  Dutch 
Island,  R  I. 

MONEY  STATEMENT. 

July  1,  1882,  amount  available $529  58 

July  1,  1888,  amount  available 529  58 


COMMERCIAL     STATISTICS. 


LETTEBS  OF  PAWTUCKET  BUSINESS  MEN*B  ASSOCIATION. 

1. 

Pawtuokbt,  R  L,  June  14,  1883. 

Dear  Sir:  Your  favor  of  May  22,  addressed  to  the  Pawtucket  Business  Men's 
Association,  was  duly  received,  and  the  undersigned,  a  committee  appointed  by 
said  association  to  obtain  the  information  desired,  most  respectfully  submit  the 
following  statistics  of  the  commerce  in  Pawtucket  River  for  the  year  1882: 


Imports. 

Coal tons..       86,000 

Iron do...        6,300 

Gravel do. . .  300 

Clay ....do...  50 

North  River  stone do. . .  500 

Paving  Stone do. . .  240 

Brick 2,000,000 

Ammonia  water barrels. .     210,000 

Lime do...        2,500 

Cement do. . .       16,000 

Long  lumber feet. .  9,000,000 

Short  lumber,  as  shingles,  laths,  clapboards,  &c do. . .  3,000,000 

Spool  lumber  (about) do. . .  2,000,000 

The  above  merchandise  was  received  chiefly  by  barges  and  sailing  vessels 
carrying  from  150  to  600  tons  each,  and  drawing  from  7^  to  11  feet  of  water. 
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The  number  of  water-craft  paaied  through  the  draw-bridges  for  the  year  1868 
was  as  folio  we: 

Steamboats 408 

Tow-boats 760 

Sailing  vessels 418 

Sail-boato 248 

Miscellaneous • 458 

Total 8,281 

We  would  call  attention  to  the  fact  that  the  commerce  upon  the  riyer  is  steadily 
increasing;  also  that  extensiye  manufacturing  establishments  are  now  being  erec- 
ted upon  the  banks  of  the  river,  which  will  greatly  increase  the  commerce  upon 
the  same,  and  in  order  to  meet  the  demand  for  transportation  in  huge  barges  and 
sailing  vessels  increased  facilities  to  navigate  the  Pawtucket  River  should  be  made 
by  widening  and  deepening  the  channel  and  removing  the  obstructions. 

We  wish  especially  to  call  attention  to  an  obstruction  known  as  Seal  Rock, 
lying  nearly  in  the  middle  of  the  channel  of  the  river  at  the  head  of  navigation, 
and  we  hope  that  such  recommendation  will  be  made  as  will  cause  Its  removal. 

All  of  which  is  most  respectfully  submitted. 

Obo.  E.  Nxwbll, 
Oso.  P.  Grant, 

Hbhbt  F.  jBNKa, 

ComnUtUe, 
Gbo.  H.  Elliot, 

Lieut,  M,  of  Bngineem,  U.  8,  A. 


2. 

Pawtuokbt,  August  2, 1888. 

Dbar  Sir:  We,  the  undersigned  committee,  beg  leave  to  submit  the  following 
supplemental  report  in  accordance  with  your  request  to  furnish  additional  infor- 
mation respecting  the  commerce  and  manufactures  that  would  be  benefited  by 
further  improvement  of  the  Pawtucket  River. 

Pawtucket,  situated  at  the  head  of  navigation,  4  miles  above  Providence,  be- 
comes a  distributing  point  for  merchandise  to  supply  an  extensive  inland  trade. 
Among  the  towns  which  draw  more  or  less  of  their  supplies  from  Pawtucket  may 
be  mentioned  East  Providence,  Seekonk,  Rehoboth,  Attl^boro,  Mansfield,  Wren- 
tham,  Franklin,  Cumberland,  Lincoln,  Smithfield,  and  North  Providence. 
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PawtQcket  naturally  commands  the  trade  of  the  territory  for  half  the  distance 
to  Boston  and  entire  valley  of  the  Blackstone  River.  One  hundred  and  thirty 
trains  over  Boston  and  Providence,  the  Providence  and  Worcester,  and  the  New 
York  and  New  England  railroads  pass  through  this  place  daily.  Its  convenience 
for  transportation  by  rail,  the  facility  with  which  its  citizens  can  reach  all  the 
large  centers  of  business,  together  with  its  manufacturing  and  mechanical  indus- 
tries, have  attracted  people  from  various  parts  of  the  world  to  settle  here. 

The  growth  of  Pawtucket  has  been  rapidly  increasing.  In  1865  there  were 
6,000  inhabitants;  at  the  present  time,  1888,  there  are  betwt<en  28,000  and  25,000. 
If  we  include  the  immediate  villages  of  Central  Falls,  Valley  Falls,  Lonsdale  and 
SSaylesville,  we  may  safely  say  we  have  a  population  upwards  of  85,000. 

Within  these  limits  there  is  a  great  variety  and  a  vast  amount  of  manufacturing 
and  mechanical  industries  carried  on,  and  from  which  the  General  Government 
has  in  years  past  received  large  revenues.  They  paid  during  the  fiscal  year  end- 
ing June  80,  1866,  $686,691.98  into  the  o£9ce  of  the  assessors  for  internal  revenue 
for  the  first  district  of  Rhode  Island. 

The  revenue  from  the  Pawtucket  post-office  for  the  fiscal  year  ending  Decem- 
ber 81,  1882,  was  $12,298.28,  which  will  give  you  some  idea  of  the  business  which 
is  transacted  here  at  the  present  time. 

Pawtucket  is  largely  a  manufacturing  community,  and  in  the  extent  and  variety 
of  its  manufactures  is  not  surpassed  by  any  place  of  equal  size  in  the  United 
States.  It  contains  some  of  the  largest  establishments  of  their  kind  which  are  to 
be  found  in  the  country,  among  which  may  be  mentioned  the  Conant  Thread  Com- 
pany, manufacturers  of  the  J.  &  P.  Coats  spool  cotton,  with  a  capital  of  $3,000,- 
000,  and  employing  over  2,000  operatives,  and  consuming  in  the  single  item  of 
coal  20,000  tons  annually. 

The  W.  F.  &  F.  C.  Sayles  bleacheries,  with  their  manufacturing  establishments, 
employ  over  1,500  hands,  and  their  consumption  of  coal  per  annum  is  15,000 
tons. 

The  Rhode  Island  Horse  Shoe  Company,  situated  in  Valley  Falls,  in  the  im- 
mediate vicinity  of  this  place,  is  the  largest  of  its  kind  in  the  world,  and  calls  for 
a  transportation  of  150  tons  per  day,  with  a  consumption  of  12,000  tons  of  coal 
per  annum. 

Without  entering  further  into  detail,  would  add  that  not  less  than  $25,000,000 
are  invested  m  the  different  manufacturing  industries,  all  of  which  could  not  fail 
of  being  benefited  by  the  removal  of  the  obstructions  and  the  improvement  of  the 
channel  of  the  Pawtucket  River. 

The  specific  improvements  needed  to  put  the  river  in  proper  condition  are  the 
removal  of  the  obstructions  at  the  Railroad  and  Washington  Bridges,  the  straight- 
ening, widening,  and  deepening  of  the  channel,  so  that  when  completed  it  shall 
have  a  width  of  150  to  200  feet,  and  a  depth  of  12  feet  at  low-water;  also  the  re- 
moval of  Seal  Rock,  near  the  head  of  navigation. 

Provision  has  been  made  by  the  State  government  for  the  removal  of  the  present 
Washington  Bridge  and  the  obstructions  under  the  same,  making  a  depth  of  water 
of  not  less  than  15  feet  at  low-water;  also,  providing  for  five  commissioners,  to 
be  appointed  by  the  State,  the  town  of  East  Providence,  and  the  city  of  Provi- 
dence, to  execute  the  foregoing  provision,  build  a  bridge  in  place  of  the  present 
Washington  Bridge  with  a  draw  having  two  openings  of  80  feet  in  width,  and 
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two  yean'  time  has  been  allowed  the  commissioners  for  the  completion  of  the 
work.  CommiBsioners  hare  already  been  appointed  by  the  State  and  the  town 
of  East  Providence. 

All  of  which  is  most  respectfully  submitted, 

Geo.  E.  Newbll, 
Geo.  p.  Grant, 
Hbnrt  F.  Jbmks, 
Oammittee  of  Pmotueket  BuHnsiS  MtiC%  AjuotiaJtUm, 
Geo.  H.  Elmot. 

Limit,  M,  U,  S,  Engineers, 


Improwmeni  of  Providence  lUver  and  NarraganHit  Bay,  Rhode  letand. 

At  the  date  of  the  last  annual  report  no  work  was  in  progress,  the  preyious 
appropriation  having  become  exhausted  April  26, 1882. 

By  the  act  of  Congress  of  August  2,  1882,  $1^.000  was  appropriated  for  this 
work;  and  Maj.  J.  W.  Barlow,  Corps  of  Engineers,  in  temporary  charge  after 
the  death  of  General  Warren  (August  8,  1882),  submitted  a  project  for  its  expen- 
diture. This  project,  which  was  in  accord  with  a  project  previously  submitted 
by  General  Warren,  contemplated  the  dredging  of  a  channel  800  feet  wide  and  25 
feet  deep  at  mean  low  water  from  Fox  Point,  in  the  city  of  Providence,  to  the 
deep  water  of  Narragansett  Bay,  and  it  was  recommended  that  the  whole  sum  of 
$125,000  be  devoted  to  securing  as  much  of  this  width  of  800  feet  as  the  money 
would  pay  for.  The  project  was  approved  by  the  Chief  of  Engineers,  and  Major 
Barlow  divided  the  proposed  work  into  two  sections  —  the  first  section  being  the 
portion  of  the  river  below  Field's  Point,  and  the  second  section  being  the  portion 
of  the  river  between  Field's  Point  and  Fox  Point  —  with  the  design  of  making 
one  contract  for  the  whole  work  or  separate  contracts  for  the  two  sections,  as  the 
interests  of  the  United  States  might  require.  Proposals  for  the  work  were  invited 
by  advertisement  September  16,  1882,  and  the  following  were  received  and  were 
opened  October  10.  1882: 


Names  and  addreBses  of  bidders. 


AUantic  Dredging  Ck>mpany,  Brooklyn,  N.  T. 
H.  H.  &  A.  J.  Beardsley,  Bridgeport,  Conn... 

lioaa  jfc  Sandford,  Jersey  Citv,  N.  J. 

Geoiige  E.  Ranyan,  Portland,  Me 


Price  for 

both 
sections. 


Pnr  cub.  yd. 
$0  16 
17 


Date  of  com- 
mencement. 


Nov.  1,  1882 
Nov.  1,  1882 
179^'  Nov.  1,  1882 
23       Nov.  1,  1882 


Date  of  com- 
pletion. 


Dec.  1,  1888 
Dec.  1,  1883 
Dec.  1,  1883 
Dec.  1,  1883 


4  -f 

'1t     1* 


24 


HARBOR  commissioners'   REPORT. 


The  contract,  with  the  approval  of  the  Chief  of  Engineers,  was  awarded  to  the 
Atlantic  Dredging  Company,  the  lowest  bidder  for  both  sections;  date  of  contract 
October  80,  1883. 


r. 


^'fl 


i 


»^ 


On  the  24th  of  November,  1882,  the  work,  by  direction  of  the  Secretary  of 
War,  was  transferred  to  Lieut  Col.  Gkorge  H.  Elliot,  Corps  of  Engineers. 

Dredging  under  the  above  contract  had  been  commenced  October  20, 1882,  and 
it  was  carried  on,  with  a  few  interruptions  from  ice,  in  dredging  the  Fox  Point 
Channel,  the  Sassafras  Point  Channel,  and  that  part  of  the  Field's  Point  Channel 
which  lies  above  Field's  Point,  until  March  22,  1888.  During  this  time  812,604 
cubic  yards  were  removed,  making  the  following  widths,  viz:  180  feet  in  the  Fox 
Point  Channel;  280  feet  in  the  Sassafras  Point  Channel;  and  200  feet  in  the 
Field's  Point  Channel. 

Work  was  then  commenced  at  the  Qaspee  Channel.  It  continued  until  May 
26,  1888,  and  117,264  cubic  yards  were  removed  in  making  a  width  of  200  feet. 
The  dredging  machine  was  then  removed  to  the  Pawtuxet  Channel,  and  work  on 
it  has  continued  to  the  end  of  the  fiscal  year.  The  width  gained  in  this  channel 
on  the  80th  of  June,  1888,  was  120  feet,  and  the  quantity  of  material  removed 
from  it  was  72,486  cubic  yards. 

Before  determining  the  lines  of  the  deep  channels  to  be  dredged  below  Field's 
Point,  a  survey  of  the  river  from  that  point  to  Conimicut  Point  was  made,  and 
these  channels,  as  well  as  the  25-f  oot  channels  above  Field's  Point,  have  been  laid 
out  in  the  straight  reaches  before  mentioned  (with  proper  enlargement  at  the 
angles),  with  a  view  both  to  economy  of  excavation  and  facility  of  lighting  them 
by  a  system  of  range  or  leading  lights,  such  as  have  been  found  necessary  in  the 
navigation  of  the  dredged  channels  in  the  Delaware  River,  Chesapeake  Bay,  and 
other  localities.  The  Providence  Board  of  Trade,  adopting  the  suggestion,  passed 
the  following  resolutions  at  its  monthly  meeting  on  the  1st  of  May  last: 

RESOLUTIONS  UNAinMOUSLT  FA88BD  BT  THE  PROVIDENGB  BOARD  OF  TRADB  AT 

ITS  MONTHLY  HBBTINO  HELD  MAT  1,  1888. 

Whereas  the  expenditures  of  the  United  States  Oovemment  for  the  improve- 
ment of  Narrai^ansett  Bay  and  the  approaches  to  Providence  Harbor  have  resulted 
in  securing  channels  26  feet  deep  at  mean  low-water,  and  with  a  least  width  of 
200  feet;  and 

Whereas  the  present  location  of  buoys  in  Karragansett  Bay  do  not  sufficiently 
mark  these  recently -completed  channels:  Therefore  be  it 

Be»oked,  That  the  Providence  Board  of  Trade  hereby  urgently  petitions  the 
honorable  Secretary  of  the  Treasury  of  the  United  States  to  have  said  new  channels 
properly  buoyed  to  enable  mariners  to  readily  distinguish  them  during  the  day. 
and  also  to  cause  said  channels  to  be  marked  by  a  suitable  series  of  range  lights 
that  they  may  be  safely  run  during  the  night.    And  be  it  further 
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RMo^Md,  That  this  Board  of  Trade  particularly  request  the  Senators  and  Repre- 
sentatives in  Congress  from  this  State  to  make  every  effort  to  secure  for  said 
channels  these  additional  guards  against  the  dangers  of  navigation. 

Chas.  H.  Mebbixam, 

Prmdmt 
Frbkman  p.  Littlb, 

Secretary, 

It  is  expected  that  the  present  appropriation  will  be  sufficient  to  secure  some- 
thing in  excess  of  the  dOO  of  the  800  feet  of  width  projected  for  the  25-foot  channel 
from  Fox  Point  to  the  deep  water  of  Narragansett  Bay.  The  remaining  width 
of  this  deep-water  channel,  the  unexecuted  portion  of  the  approved  project  for 
an  anchorage  basin  above  Field's  Point,  and  the  proper  enlargement  of  the  channel 
below  Field's  Point  to  accommodate  the  wants  of  coasting  and  local  trafflCi  should 
be  provided  for  by  early  additional  appropriations. 

In  the  adopted  project  for  the  anchorage  basin  between  Fox  Point  and  Field's 
Point  the  bottom  was  to  be  of  the  following  form  in  cross  section: 

Feet  deep. 

ISOfeetwide 28 

600  feet  wide 20 

725  feet  wide 18 

940  feet  wide 12 

1 ,  060  f eet  w  ide 6 

This  has  been  modified  by  the  adoption  of  the  project  for  a  25-foot  channel, 
300  feet  wide,  and  the  project  for  the  basin  above  Field's  Point  now  stands  as 
follows: 

Feet  deep. 

800  feet  wide 25 

600  feet  wide 20 

725  feet  wide 18 

940  feet  wide 12 

1,060  feet  wide 6 

The  estimated  cost  of  the  modified  project,  including  the  continuation  of  the 
300-foot  channel,  26  deep  to  deep  water  of  Narragansett  Bay,  was  $675,000. 

Below  Field's  Point  there  has  been  no  approved  project  of  improvement  other 
than  that  to  secure  a  channel  800  feet  wide  and  25  feet  deep,  but  from  Sabin's 
light  (the  lower  end  of  the  Pawtuxet  Channel)  to  Field's  Point,  the  width  of  800 
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feet  will  be  insufficient  to  accommodate  the  increasing  coasting  and  local  traffic, 
and  a  plan  has  been  prepared  for  an  enlarged  beating  channel  in  this  part  of  the 
river: 

Feet  deep. 

800  feet  wide 26 

600  feet  wide 18 

700feetwide 14 

With  proper  enlargements  at  the  angles. 

The  estimated  cost  of  this  channel,  excluding  the  cost  of  the  26-foot  channel 
now  in  progress,  is  |116,000,  making  an  estimated  total  cost  for  the  entire  river 
$700,000.  Of  this  amount  there  has  been  appropriated  |866,000,  leaving  $486,000 
as  the  amount  necessary  to  complete  the  improvement 

Since  the  improvement  of  Providence  River  was  commenced  by  Lieutenant 
Rosecrans,  United  States  Engineers,  in  1868,  the  navigable  depth  has  been  in- 
creased from  4i  to  26  feet  at  mean  low- water. 

During  the  fiscal  year  until  the  6th  of  June  this  work  was  under  the  immediate 
supervision  of  Assistant  Engineer  H.  A.  Bentley,  and  since  that  date  of  Assistant 
Engineer  J.  P.  Cotton. 

Providence  River  is  in  the  collection  district  of  Providence,  which  is  a  port  of 
entry.  The  amount  of  revenue  collected  during  the  last  fiscal  year  was  |286, 
443.80.  The  nearest  light-houses  are  the  six  light-houses  in  Providence  River 
The  nearest  fortifications  are  fort  on  Dutch  Island  and  Fort  Adams,  R.  L 


MONET  STATEMENT. 

July  1,  1882,  amount  available $3,464  40 

Amount  appropriated  by  act  passed  August  2,  1882 125,000  00 

128,464  49 
July  1,  1888,  amount  expended  during  fiscal  year,  ex- 
clusive of  ouUtanding  liabilities  July  1, 1882 $76,378  67 

July  1,  1888,  outstanding  liabilities 16,021  84 

92,800  51 

July  1,  1883,  amount  available $36,168  98 

Amount  (estimated)  required  for  completion  of  existing  project. . . .  $320,000  00 

Amount  (estimated)  required  for  additional  work 115,000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,1886 160,000  00 


ttARBOB  COMMISSIONERS^   REfOBf.  27 


LETTER  OF  THE  PRESIDENT  OF  THE  BOARD  OF  TRADE  OF  PROVIDENCE,   RHODE 

ISLAND. 

P;bovidbnce  Board  of  Trade, 

Secretary's  Office, 
Providence,  R.  I.,  June  5,  1888. 

Sir:  With  this  I  have  the  honor  to  hand  you  some  statistics  of  the  port  of 
Providence  for  the  year  1882;  also,  copy  of  report  made  to  me  by  Mr.  C.  H. 
Salisbury  (the  keeper  of  Pomham  lights)  of  the  number  and  character  of  vessels 
passing  his  lighthouse  for  several  years.  I  send  the  report  entire,  as  it  will  serve 
to  illustrate  the  important  fact  that  the  increasing  numbers  of  heavy-draught 
vessels,  such  as  steamships  and  barges,  has  caused  a  decrease  in  the  aggregate 
number  of  vessels  entering  the  port.  This  is  due  in  a  great  measure  to  the  coal- 
ing business,  which  you  will  note  by  statistics  attached  is  of  great  importance, 
and  which  formerly  employed  large  numbers  of  small  schooners  and  sloops, 
which  are  now  being  driven  from  the  business  by  heavy-draught  barges  and 
three-masted  schooners.  This  coaling  business  bids  fair  to  increase  largely  in 
the  near  future,  contracts  having  already  been  given  out  for  better  facilities  for 
handling  cargoes  at  our  wharves. 

It  is  difficult  to  give  any  statistics  of  the  exports  of  this  city.  They  are  of 
great  value,  but  consist  largely  of  manufactures  of  iron,  steel,  cotton,  wool,  &c., 
and  are  shipped  mainly  by  the  steamship  lines  between  this  port  and  New  York, 
Philadelphia,  Baltimore,  and  Norfolk,  which  lines  also  transport  large  quantities 
of  freight  from  the  interior  cities  of  New  England  such  as  Worcester,  Nashua, 
Lowell,  and  Lawrence.  There  are  no  means  of  getting  at  the  actual  value  of 
these  exports,  but  they  undoubtedly  would  aggregate  several  hundreds  of  mil- 
lions of  dollars  annually. 

In  pursuing  a  liberal  policy  of  improvement  in  our  bay  and  harbor  the  General 
Qovernment  is  not  merely  fostering  a  local  interest.  The  merchants  of  all  sec- 
tions of  the  country  have  an  interest  in  the  matter,  for  merchandise  from  every 
State  in  the  Union  here  finds  a  market  or  an  outlet. 

If  I  can  be  of  any  further  service  to  you  I  shall  be  pleased  to  receive  your 

commands,  and  am. 

Tour  obedient  servant, 

Chas.  H.  Merriman, 

Preddent. 
Geo.  H.  Elliot, 

Lietit.  Col.  of  Engine&rs. 

P.  S. — On  reviewing  my  letter,  it  occurs  to  me  that  you  may  regard  the  state- 
ment of  the  immense  value  of  the  exports  of  this  port  as  an  exaggerated  one. 
The  estimate  is  intended,  however,  to  cover  the  coastwise  trade,  and  as  the 
census  of  1880  gives  the  value  of  manufactured  goods  as  follows — 

MassachusetU $831 ,  000, 000 

Vermont 81 ,  000, 000 

New  Hampshire 74,000,000 

Rhodelsland 104,000,000 

Total 840,000,000 


28 


HARfiOB  commissioners'  REPORT. 


and  the  railroad  lines  terminating  in  Providence  tap  the  manafacturing  centres 
of  these  States,  and  bring  immense  quantities  of  their  goods  to  the  freight  lines 
here,  it  appears  that  my  figures  are  not  unreasonable. 

Very  respectfully, 

C.  H.  Mbrrixan. 


\^ 


» 

STATISTICS  OF  THE  FOET  OF  FROVIDBNCE   FOR  TBAR  1882. 

Vessels  arrived  from  foreign  countries,  ninety-four,  of  vrhich  nineteen  were 

American  vessels. 
Coastwise  arrivals 5,014 

Imports, 

Lumber feet..  4,123,000 

Shingles 6,111,000 

Laths 10,866,000 

Pickets 119,675 

Potatoes bushels. .  2,187 

Salt pounds..  6,907,826 

Logwood do. . .  8,944,000 

Scrap  iron tons. .  8,474 

Brimstone do. . .  1,244 

Molasses gallons . .  100,032 

Cotton* bales . .  189,526 

Wool* do...  39,226 

Flour* barrels. .  15,685 

Grain* bushels..  1,276,902 

Coal tons..  829,613 

Tonnage  of  this  Port  Decmnber  SI,  1882, 

Tons. 

122  sail  vessels 15,688.81 

26steamers 20,701.10 

This  does  not  include  the  great  quantities  of  manufactured  goods  of  States 
south  of  us  which  come  through  this  port  on  their  way  to  Boston  and  Central 
New  England. 

LIST    OF  VB88EL8,   INOLUDIKO    8TBAMER8,    PASSING    POHHAM    ROCK    LIGHT  (SUN- 
RISE TO  sunset)  FROM  DECEMBER  10,  1871,  TO  SEPTEMBER  80,   1882. 

December,  1871 850 

Year  1872 18.789 

Yearl873 17,406 

Year  1874. 16,115 

^These  articles  are  alao  received  very  largely  by  railroad. 
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Year  1875 18,884 

Yearl876 14,872 

Tear  1877 12,481 

Yearl878 13,868 

Year  1879 12,857 

Yearl880 12,926 

Year  1881 11,965 

January  1  to  September,  1882 9,071 

Total ;  149,079 

LBTTBB  OF  MB.   OBORGB  R.   PHILLIPS. 

Proytdencb,  R  I.,  June  8,  1888. 

Dbab  Sir:  With  this  I  send  you  the  commercial  statistics  of  Providence  for 
the  year  ending  December  81, 1882,  showing  the  imports  of  general  merchandise, 
&c.,  which  I  hope  will  be  satisfactory  to  you  and  give  you  the  desired  informa- 
tion. 

•  •»«*»•« 

Very  truly  yours, 

Geo.  R  Phillips. 
Col.  Gbo.  H.  Elliot. 


imports  into  THB  fort  of  PROVIDBNCB,  BHODB  IBLAIO),  FOR  THB  TBAR  1882. 

Lumber feet. .  24,520,980 

Shingles 9,070.480 

Pickets 1,611,655 

Clapboards  and  laths 12,498.000 

Bricks 22,000,000 

Lime casks..  27,000 

Cement do. . .  81,500 

Coal •. tons. .  821,837 

Cotton bales. .  287,988 

Wool do. . .  100,484 

Flour barrels . .  258,085 

Corn bushels..  1,658,091 

Bran do. . .  898,097 

Oats do. . .  460,064 

Malt do...  188,247 

Meal do...  6,865 

Wheat  and  rye do...  6,624 

Salt do...  90,000 

Logwood pounds..  6,296,000 

Brimstone. do. . .  1,500 

Iron: 

Scrap tons..    5,500 
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Bar do...  16,000 

Pig ..do...  18,000 

Molasses hogsheads. . 

Number  of  vessels  arriving 


34,500 

14.000 

5,094 


I* 

i  I 


NAMES  OF  8TEAMBR8  RUNNING  TO  PROVIDENCE,   AND  DRAUGHT  OF  WATER. 

Dnaglit, 
feet. 

Wilkesbarre,  carries  2,000  tons  coal 22 

Nianza,  carries  1,800  tons  iron 22 

C.  W.  Lord,  carries  900  tons  coal 18i 

Allentown,  carries  1,900  tons  coal 18 

Redding,  carries  1,850  tons  coal 18 

Pokomea,  carries  1,400  tons  coal 17 

Kanawha,  carries  850  tons  coal 16 

Panther,  carries  1,000  tons  coal 13 

Centipede,  carries  600  tons  of  coal 12 

Berks,  carries  900  tons  coal 13 

Rattlesnake,  carries  600  tons  coal 12 

Blackstone 15 

Gteorge  Appold 18 

William  Kennedy 15 

William  Lawrence 16 

Alleghany 21 

Berkshire. 21 

C.  Whiting 15 

Tonawanda 16 

Electra 15 

Stonington 12 

Narragansett 12 

SAIL  VESSELS. 

• 

Balch,  four-masted,  carries  1,400  tons 16 

Church,  four-masted,  carries  1,800  tons 17 

Williams,  three-masted,  carries  1,400  tons 18 

Lawrence,  three-masted,  carries  1,800  tons 16 

Angell,  three-masted,  carries  1,810  tons. 16 

Phillips,  three-masted,  carries  1,800  tons. 16 

Briggs,  carries  1,300  tons 16 

Simmons,  carries  1,200  tons 16 

Walker,  carries  1,260  tons. 17 

BARGES. 

Cuba,  carries  1,450  tons  coal , .  18 

Expounder,  carries  1,400  tons 18^ 
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Union,  carries  1,440  tons  coal 16^ 

Oceanic,  carries  1,500  tons  coal 17 

Albemarle,  carries  1,600  tons  coal 17^ 

Hatteras,  carries  1,000  tons  coaL 17 


LBTTBR  OF  COLLECTOR  OF  CUSTOMS  AT  FROYIDBNCS.   BHODB  ISLAND. 

GusTOH-HousB.  Pboyidbngb,  R.  I. 

OoUectar's  Ojfke,  June  16,  1883, 

Sib:    I  forward  herewith  statistics  of  commerce  and  navigation  in  this  dis- 
trict, as  requested  in  your  letter  of  the  22d  ultimo! 

Respectfully, 

Ctbus  Habbib, 

CoOeetor. 
Gbo.  H.  Elliot, 

LieuU  CM,  of  Engineers, 


BIYBR  STATISTICS  OF  THB  PORT  OF  FBOYIDBNCB  FOB  TRB  TEAB  1S82. 

Tonnage  of  one  hundred  and  twenty-two  sail  vessels  said  to  belong  to 

theport 15,588.81 

Twenty-five  steamers  said  to  belong  to  the  port 20,701.10 

Total...   86,289.91 

Number  of  vessels  that  arrived  at  this  port  (foreign,  164;  coastwise, 
5,034) 5,198 

To  this  should  be  added  the  vessels  of  5  tons  and  upwards,  but  under 
20  tons,  that  are  constantly  arriving  with  cargoes,  but  are  not  re- 
ported, forty-nine  in  number;  also  the  class  of  steamers  that  are  tow- 
ing barges  here  and  are  not  reported.  An  average  tow  of  barges  is 
three,  and  as  eight  hundred  and  thirty -two  barges  arrived  here  for 
the  year,  we  have  as  an  estimate  for  these  arrivals 277 

Total 5,475 

Tonnage  of  reported  arrivals  ascertained  by  taking  an  average  month,  the 
month  of  April,  with  four  hundred  and  twenty-nine  arrivals,  and  finding  the 
tonnage  for  same  on  Merchant  List,  then  multiplying  by  twelve,  thereby  getting 
an  estimate  for  the  year  (100  cubic  feet  to  the  ton),  1,866,528.86  tons. 

To  this  should  be  added  the  tonnage  of  the  above  class  of  5  tons  and  under  20 
tons,  the  aggregate  of  which,  894.56  tons,  multiplied  by  the  many  times  arrived; 
also  the  class  of  steamers  arriving,  fourteen  in  number,  with  barges,  whose 
aggregate  tonnage  is  1,510  tons,  multiplied  by  estimated  times  of  arrival,  277  by 
108  tons,  average  29,916  tons. 


ii 
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CLAB8  OF  YEBSELS  AND  NUMBBB  OF  EACH  CLAB8. 


Steamers 1,876 

Barks 9 

Barkentines 8 

Brigs 14 

Schooners 2,829 


Sloops 
Barges 


185 
883 


Totol 5,198 


t  -• 


ARRIYALB  OF  ALL  KINDS  FOR  BACH  MONTH. 


?    (F 


January 286 

February 259 

March 


422 

April 429 

544 
501 
517 


May 
June 
July. 


(Add  estimated  arrivals  not  reported.) 


August 573 

September 406 

October 498 

November 414 

December 849 


Total 


5,198 


I 


M 
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MERCHANDISE    RECEIVED    AT    THIS    PORT,   TOGETHER    WITH    THAT    8HIPPBD    BT 
STEAMERS  ONLY;  ALSO  PASSENGERS  CARRIED  AND  DRAUGHT  OF  WATER. 

Norfolk  and  Baltimore  line: 

Tons  of  freight,  71,868;  passengers, . 


Tonnage. 

Steamer  Blackstone 1.147.19 

Steamer  Berkshire 2,014.42 

Steamer  Alleghany 2,014.42 

Steamer  Wm.  Kennedy 974.57 


Draught,  feet. 

19 
20  to  22 
20  to  22 

17 


6,150.60 


Steamer  George  Appold 1,456.19 

Steamer  McOlellan 953.42 


18 
16 


Now  running  here 2,409.61 

Winsor's  line: 


Tons  of  freight. 
Passengers 


62,400 
None. 


Tonnage.       Dmagbt,  feet. 

Steamer  Catherine  Whiting 880.68  15 

Steamer  Tonawanda 844.52  18 

Providence  line  to  New  York  and  return: 

Tons  of  freight 488,000 

Passengers 29,187 
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Tomuice.  Dmngbt,  f«6t. 

Steamer  Massachusetts 2,606.88  12 

Steamer  Rhode  Island 2,888.20  12 

Steamer  Electra 1.566.70  14  to  17 

SteamerDoris 1.860.25  14  to  17 

Steamer  Galatea 1,566.70  14  to  17 

Steamer  Thetis 1,860.25  14  to  17 

Steamer  Amos  C.  Barstow 268.18  12 

Steamer  Francis 988.18  6 

12,605.24 
Continental  Steamboat  Company: 

TonnAge.       DrAaght,  feet. 

Steamer  Crystal  Ware 777.55  7i 

Steamer  Day  Star 681.61  6i 

Steamer  Bay  Queen 679.51  6^ 

Steamer  City  of  Newport 561.78  6i 

Steamer  What  Cheer 214.98  4i 

2,915.88 

Tons  of  freight .*. .    21,900 

Passengers 877,880 

Fall  River  line: 

Tonnage.       Drsaght,  feet. 

Steamer  Richard  Borden 892.85  7 

Steamer  Canonicus 510.67  6^ 

Steamer  Bradford  Durfee 888.48  6 

1.791.45 

Tons  of  freight 86,500 

Passengers .- 103,784 

Steamer  William  Marvel: 

Tonnage.  8,654;  draught.  6i  to  8i  feet. 

Tons  of  freight 22,000 

Passengers 4,800 

Steamer  Greorge  W.  Danielsou : 

Tonnage,  180.76;  draught.  7  to  9  feet. 

Tons  of  freight 5,000 

Passengers 8,912 

DRAUGHT  OF  OTHER  VESSELS  ARRIVIKO  AT  THIS  PORT. 


1,  A  class  of  sail  vessels  from  150  to  300  tons  capacity;  draught,  from  10  to  13 
feet. 

6 
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2.  A  class  of  sail  vessels  from  400  to  700  tons  capacity;  draught,  from  12  to  IH 
and  16  feet. 

8.  A  class  of  sail  vessels  from  800  to  1,H00  tons  capacity;  draught,  ^^m  16  to 
17i  and  18  feet. 

4.  A  class  of  barges  that  were  formerly  steamers  and  ships:  Barge  Cuba,  1,400 
tons  capacity;  draught,  18  to  10  feet.  Barge  Expounder,  1,600  tons  ca- 
pacity; draught,  19  feet.  Barge  Hatteras,  1,400  tons  capacity;  draught, 
16  to  17  feet.  Barge  Albemarle,  1,460  tons  capacity;  draught,  16  to  17 
feet. 

6.  A  class  of  steamers:  Wilkesbarre,  2,200  tons  capacity;  draught,  21^  feet. 
Reading,  Allentown,  Potts  ville,  York  town,  1.800  tons  capacity;  all  draw- 
ing about  18i  feet.  C.  W.  Lord,  900  tons  capacity;  draught,  17  feet. 
Kanawha,  800  tons  capacity;  draught,  16^  feet.    Also  other  large  steamers. 


KINDS   OF  MBCHANDISE    RECEIVBD   BT   SAIL  VESSELS   AND  BARGES,   NUMBER  OF 

CARGOES  OF  BACH  KIND,   AND  QUANTITT. 

Tons. 

Domestic  lumber,  all  kinds,  one  hundred  and  seventy-six  cargoes 38,163 

Foreign  lumber,  all  kinds,  one  hundred  and  twenty-two  cargoes 11.096 

Coal  received  at  this  port 829,613 

Coal  arriving  at  this  port,  and  thence  by  tow  to  Pawtucket 66,000 

Brick,  one  hundred  and  twenty-six  cargoes 14,666 

Brick,  for  Pawtucket.  arriving  at  this  port  first 2,600 

Cement  and  lime,  ninety -four  cargoes,  98,218  barrels *  12,484 

Cement  and  lime,  for  Pawtucket  as  above,  8,800  barrels 442 

Balance  for  Pawtucket  shipped  direct  from  this  port. 

Pig-iron,  one  hundred  and  nineteen  cargoes  at  this  port 12,886 

Pig-iron  arrived  for  Pawtucket 1,200 

Scrap-iron  from  home  ports,  sixty -one  cargoes 7,246 

Scrap-iron,  foreign 3,474 

Corn  by  sail  vessels  and  barges,  that  arriving  by  steamers  being  ac- 
counted for  in  their  aggregate,  one  hundred  and  sixty-four  cargoes, 

1,169,030  bushels 26.871 

Oysters,  one  hundred  and  seventeen  cargoes,  316,612  bushels 11,304 

Molding  sand,  one  hundred  cargoes 13,606 

Cotton,  by  sail  vessels  only,  21,866  bales 4,923 

Salt,  eighteen  cargoes  from  home  ports,  74,689  bushels 2,499 

Salt,  foreign,  92,104  bushels 3,083 

Dye  wood  and  chemicals  from  home  ports,  twenty -seven  cargoes 2,991 

Dye  wood,  foreign 1,760 

Sulphur  from  home  ports 873 

Sulphur  from  foreign  ports 1,244 

Cotton-seed  oil,  four  cargoes 2,682 

Naptha,  four  cargoes 964 
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Asphalt  from  home  ports 600 

Potatoes bushels. .    2,187 ' 

Oranges 19,000 

Bananas bunches . .    4,670 

Coffee pounds..    2.450  j. estimated..  600 

Cocoa-nuts 40,800 

Butter pounds. .         60 

Molasses gallons.  .100,082 


Total 1,071,036 


QBNERAL  MERCHANDISE  RECEIVED  BT  STEAMERS. 

Tons. 

Baltimore  line   52,694 

Winsor's  line 81,200 

New  York  line 219,000 

Continental  line 10,950 

Pall  River  line 18,260 

William  Marvel  line 11,000 

George  W.  Danielson  line 2,600 

Total,  (2,240  pounds  to  the  ton) 1,416,680 


Tonnage  of  all  vessels  that  arrived  duriilg  the  year  that  were  reported,  1,866,528 
Freight  and  cargoes  of  all  kinds 1,416,680 

Total 449.898 

This  difference  is  about  what  it  should  be,  as  most  of  the  steamers  did  not  near 
reach  their  tonnage  capacity  in  amount  of  freight  carried,  while  to  all  said  ves- 
sels and  barges  about  one-third  should  be  added  for  actual  carrying  capacity,  as 

for  instance: 

Tons. 

Steamer  Massachusetts 2,606.88 

Steamer  Rhode  Island 2,888.20 

Steamer  Galatea 1,566.70 

Steamer  Electra 1 ,  566. 70 

Each  of  them  arriving  on  an  average  ninety-one  times  a  year — 

Bringing. tons..     219,000 

Carrying do...     219,000 

Total do...     438,000 

Or  600  tons  a  day  each  way  (2,240  pounds  to  the  ton);  while  in  case  of  barge 
Delaware,  arriving  February  1,  1882,  with  a  cargo  of  547  tons  of  coal,  register 
tonnage  290.45,  we  have  more  than  a  half  to  add.  Also  schooner  Charles  A. 
Briggs,  arrived  February  25,  1882,  with  a  cargo  of  1,066  tons,  register  tonnage 
757.98,  here  is  one-third  to  add. 
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With  this  in  view,  probably  this  estimate  will  be  found  correct,  or  very  nearly 
so. 
Amount  of  merchandise  shipped  from  this  port,  consisting  of  cotton  and  woolen 

goods  of  all  kinds,  machinery,  stoves,   furnaces,  foundry-facings,   sewing. 

machines,  files,  screws  and  other  manufactures  of  iron,  oils,  chemicals,  leather, 

baking-powders,  yeast-powders,  stove  polish,  rags,  &c. 

Brick,  lime,  cement:  Tons. 

Baltimore  line 19, 174 

Winsor's  line 81,200 

NewYorkline 109,500 

Continental  line 10,950 

Fall  River  line 18,260 

William  Marvel  line 11,000 

George  W.  Danielson 2.500 

Total •  202, 574 

By  sail  vessel  and  barge: 

Cotton  waste 80 

Iron 1,000 

Salt,  1,050  tons;  barrels,  500  tons 1,550 

Oyster-shells,  4,464  tons;  wadding,  6  tons 4,470 

Lime,  cement,  pig-iron,  coal,  brick  and  lumber  arriving  at  this 
port,  for  Pawtucket,  also  same  shipped  direct  from  here,  esti- 
mated  104,000 

Total 313,674 

About  1,000  tons  a  day  for  818  days;  nothing  leaving  here  for  Pawtucket 
Sunday;  2,240  pounds  to  the  ton. 

REOAPirniiATION,  WITH  ADDITIONAL  STATEMENTS  FOR  THE  YEAR  1882. 

Number  of  vessels  arrived  according  to  marine  reports: 

Coastwise 5,034 

Foreign 164 

Steamers  in  tow  of  barges,  and  not  in  marine  reports » 277 

Also  vesssels  over  5  tons  and  under  20  tons  . .  5,475 

Tons. 

Tonnage  of  reported  arrivals  as  per  list  of  merchant  vessels 1,866,528 

Tonnage  of  steamers  in  tow  of  barges,  and  not  in  the  marine  reports. .       29,916 
Tonnage  of  vessels  under  20  tons 

Total 1,896,444 

Merchandise  received 1,416,630 

Add  wire  for  American  Screw  Company 1,500 

Iron  water-pipe  for  city 419 

Total 1,418,549 

Tons  of  2,240  pounds  to  the  ton. 
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The  product  of  seyeral  large  brick  kilns,  amounting  to  thousands  of  tons,  and 
owned  by  parties  doing  business  here,  that  are  carried  by  scows  to  this  city, 
Pawtucket,  and  other  places  on  the  river  and  bay.  I  have  made  no  estimate  of. 

Steamer  Nyanza,  from  London,  arrived  at  this  port  December  18,  1882; 
draught  214  ^eet. 

Number  of  passengers  on  steamers,  619,118. 


Improvement  of  Newport  Harbor,  Rhode  Island. 

At  the  date  of  the  last  annual  report  dredging  under  the  appropriation  of 
125,000  by  act  of  Congress  approved  March  8, 1881,  was  in  progress.  Mr.  Edgar 
M.  Payn,  the  contractor,  completed  his  contract  October  24,  1882,  having  re- 
moved 56,860  cubic  yards  in  addition  to  the  quantity  reported  in  the  last  annual 
report  as  removed  in  the  preceding  fiscal  year.  The  entire  improvement  under 
the  Payn  contract  was  in  that  part  of  the  harbor  which  lies  between  Long  Wharf 
and  Commercial  Wharf. 

By  act  of  Congress  of  August  2,  1882,  |20,000  was  appropriated  for  this  har- 
bor, and  Maj.  J.  W.  Barlow,  in  temporary  charge  after  the  death  of  General 
Warren  (August  8, 1882),  advertised  on  the  26th  of  September,  1882,  for  proposalf 
for  dredging  to  18  feet  at  mean  low  water;  two-thirds  of  the  total  quantity  to.be 
removed  from  the  area  between  the  harbor  line,  the  curve  of  18  feet  depth,  Long 
Wharf  and  Lime  Rock,  and  the  remaining  one-third  to  be  taken  from  the  spit  at 
the  south  end  of  Qoat  Island.  The  following  proposals  were  received,  and  were 
opened  October  20,  1882: 


Names  and  addresses  of  bidders. 


J.  H.  Fenner,  Jersey  City,  N.  J.. . . 
James  Caler  &  Son,  Norfolk,  Vs.. . 

W.  H.  Beard,  Brooklyn,  N.  T 

BUjah  Brainard,  New  York.  N.  Y 
8.  A.  Hammond,  Providence,  U.  I. 
E.  H.  Payn,  Albany,  N.  Y 


Price. 


27 
34^ 


Date  of  com* 

Date  of  com- 

, JH^cement. 

pletion. 

I 
Nov.    10,1882 

Jane 

80,1883 

Mar.      5,  1883 

Sept. 

1,1883 

Nov.    10,  1882 

June 

ao,  1883 

July       1,  1883 

Dec. 

1,1883 

Nov.    10,  1882 

Jane 

80,1883 

Nov.    10,1882 

June 

30,1883 

The  lowest  price  (24  cents)  being,  pamed  by  two  of  the  bidders,  Mr.  J.  H. 
Fenner  and  James  Caler  &  Bon,  the  contract,  with  the  approval  of  the  Chief  of 
Engineers,  was  awarded  to  the  former,  who  proposed  to  commence  and  finish 
the  work  sooner  than  the  latter;  date  of  contract  October  80.  1882. 

On  the  24th  of  November,  1882,  the  work,  by  direction  of  the  Chief  of  Engi- 
neers, was  transferred  to  Lieut.  Col.  Oeorge  H.  Elliot,  Corps  of  Engineers. 
Mr.  Fenner  had  commenced  work  under  the  above  contract  November  18,  1882, 
and  the  work  of  dredging  in  the  inner  harbor,  as  limited  by  the  contract,  watt 
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completed  April  24,  1888.  The  dredging  machine  was  then  removed  to  the  spit 
south  of  Goat  Island,  and  work  there  was  continued  until  June  20,  1888,  when 
the  contract  was  completed.  The  total  quantity  of  material  excavated  during 
the  last  fiscal  year  under  this  contract  was  78,585  yards. 

The  anchorage  capacity  of  the  inner  harhor  has  been  incieased  during  the  year 
about  ten  acres;  and  the  entrance  way  between  Lime  Rock  and  Goat  Island, 
with  a  minimum  depth  of  18  feet  at  mean  low-water,  has  been  increased  250  feet 
in  width,  which  required  dredging  over  an  area  4.6  acres. 

The  estimated  cost  of  the  project  under  which  the  improvement  of  Newport 
Harbor  is  carried  on  was  $182,000.  This  should  be  increased  by  the  amount  of 
$6,000  required  for  additional  jetties  on  the  west  side  of  Goat  Island,  to  arrest 
the  drift  of  gravel  and  sand  into  the  south  entrance  to  the  harbor. 

There  has  been  appropriated  $45,000,  leaving  to  be  provided  $98,000.  This 
harbor  is  sheltered  from  every  wind.  It  is  much  used  by  coasters  and  fishing 
vessels  as  a  harbor  of  refuge,  and  in  summer  it  is  a  favorite  rendezvous  for 
yachts.  In  the  fishing  season  it  is  not  unusual  to  see  from  one  hundred  and  fifty 
to  two  hundred  sail  at  anchor  here  in  the  approach  of  a  storm.  It  is  also  pros- 
pectively of  great  importance  as  a  military  and  naval  station  in  the  event  of 
foreign  war. 

During  the  fiscal  'year,  until  the  6th  of  June,  1888,  this  work  was  under  the 
immediate  supervision  of  Assistant  Engineer  H.  A.  Bentley,  and  since  that  date, 
of  Assistant  Engineer  J.  P.  Cotton. 

Newport  is  in  the  collection  district  of  Newport,  and  is  a  port  of  entry.  The 
amount  of  revenue  collected  in  the  last  fiscal  year  was  $8,188.71.  The  nearest 
light-houses  are  Lime  Rock  and  Newport  (Goat  Island)  lights. 

The  nearest  fortification  is  Fort  Adams,  Newport,  R  I. 
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Money  Statement. 

July  1,  1882,  amount  available $8,04105 

Amount  appropriated  by  act  passed  August  2,  1882 20,000  00 

28,041  05 

July  1, 1888,  amount  expended  during  fiscal  year,  exclusive 

of  outstanding  liabililies,  July  1,  1882 $28,652  24 

July  1,  1888,  outstanding  liabilities 4,180  04 

27,682  28 

July  1,  1888,  amount  available 358  77 

Amount  (estimated)  required  for  the  completion  of  existing  project . .  87,000  00 

Amount  (estimated)  required  for  additional  work •. .  6,000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  80, 

1885 50,000  00 
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COMMERCIAL  8TATIBTICS. 

CuBTOM-HousK,  Nbwfort,  R.  I., 

OoUector^s  Office,  Jvly  26, 1883. 

Sir:  I  have  to  acknowledge  the  receipt  of  your  letters  of  May  22  and  July 
19, 1883.  I  am  unable  to  furnish  you  statements  in  detail  of  the  staple  articles 
referred  to  that  have  been  received  in  this  distrlijt,  as  only  vessels  from  a  foreign 
port  or  those  having  dutiable  cargoes  make  any  report  at  this  office. 

During  the  year  ending  June  80,  1883,  some  five  thousand  vessels  of  all  classes 
have  come  into  this  port  either  for  a  harbor  or  to  discharge  their  cargoes.  Thif{ 
includes  steam  and  sail  vessels,  and  those  engaged  in  the  coasting  trade  or  fish- 
eries, and  yachts.  The  average  draught  of  water  of  the  coasting  vessels  is  A 
feet 

During  the  year  ending  June  80,  1888,  seven  vessels  entered  this  port  from 
foreign  ports,  and  discharged  their  cargoes  here.  Nine  vessels  cleared  from  this 
port  for  foreign  ports,  two  of  them  carrying  full  cargoes. 

The  cargoes  from  foreign  ports  consisted  of  168,415  feet  spruce  board,  dutia- 
ble; 334,185  feet  spruce  board,  produce  of  Btate  of  Maine;  180,000  feet  hemlock 
board,  produce  of  State  of  Maine;  650,700  feet  spruce  laths,  produce  of  Btate  of 
Maine. 

The  cargoes  shipped  from  this  port  for  foreign  ports  consisted  of  585  tons  fish 
guano,  valued  at  $15,515;  1,121  bundles  wood  hoops,  valued  at  $819.35. 

During  the  year  ending  June  80,  1868,  there  has  been  say,  '85,000  tons  of  coal 
discharged  at  the  wharves  of  this  port.  There  has  also  been  received  at  this 
port,  say,  8,000,000  shingles,  2,000,000  laths,  7,000,000  feet  of  lumber,  7,000  bar- 
rels lime,  8,000  barrels  cement,  and  2.500,000  brick. 

The  amount  of  revenue  collected  in  this  district  for  the  year  ending  June  80, 
1888,  is  as  follows: 

Duties  on  imports $590  81 

Marine-hospital  tax 871  83 

Inspection  of  steam  vessels 543  70 

Miscellaneous  customs  receipts 1,127  87 

Total.. 8,188  71 

There  are  one  hundred  and  twenty-three  vessels  licensed  and  enrolled  in  this 
district,  twelve  steam  and  one  hundred  and  eleven  sail,  the  gross  tonnage  of 
which  is  4,677.96  tons.  The  tonnage  of  the  largest  vessel  is  867.03.  The  ton- 
nage of  the  smallest  vessel  is  5.09.  The  largest  vessel  draws  18  feet  of  water 
when  loaded. 

These  are  all  the  statistics  that  occur  to  me.  Should  you  require  others,  will 
try  and  obtain  them. 

Respectfully, 

J.    H.    COZZBNB, 

CoUector, 
Lieut.  Col.  G.  H.  Elliot, 

Engineer  Office,  U.  8,  A. 
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LBTTEB  OF  THE  OLD  COIXINY  STEAMBOAT  COKTADr, 

Old  Coloht  Steamboat  CoitFANr, 

Neaport,  B.  I.,  Augvtt  SO,  18SS. 

Sib:  I  am  in  receipt  of  your  letter  of  the  14th  Julf ,  1688.  citiDg  certain  re- 
quirements of  the  Secretarj  of  Wnr  relMlTe  to  commerce  and  nATigation,  and 
asklog  me  to  furnish  you  nlth  Uie  aggregate  amount  of  freight  and  passengers 
to,  from,  and  through  this  harbor  (Newport)  b;  the  steamers  of  the  Old  Colony 
Steamboat  Compan;  during  the  year  1882,  and  also  such  information  aa  I  may 
have  respecting  present  condition  of  the  harbor. 

I  respectfully  submit  tbe  amount  of  freight  carried  by  the  steamers  of  this  line 
to,  from,  and  through  this  harbor  during  the  year  to  be  341,750  tons,  and  the 
number  of  passengers  to  be  2fil.38T. 

I  would  respectfully  represent  that,  inasmuch  as  the  steamers  of  this  line  have 
been  frequently  detained  in  the  channel  between  Lime  Rock  and  Goat  Island  al 
low  tide,  drawing  13  feet  of  water,  that  an  additional  S  feet  or  a  total  depth  of 
15  feet  la  necessary  at  all  times  to  meet  tbe  requirements  of  the  draught  of  water 
of  the  steamers  of  this  line. 

The  depth  of  water  in  channel,  as  indicated  on  chart  at  mean  low-water,  is  13 
feet  But  inasmuch  as  there  aro  times,  particularly  in  stormy  weather,  that 
there  would  be,  instead  of  13  feet  as  marked  on  the  chart,  but  18  feet  of  water, 
scant,  in  midchanuel,  I  would  suggest  dredging  the  channel  until  a  depth  of  15 
feet  is  obtained  below  your  present  low-water  mark.  This  would  insure  plenty 
of  water  !it  all  times  of  tides  for  ressels  drawing  18  feet  to  pass  through.  Any 
of  the  steamers  of  this  line  with  an  ordinary  load  will  ground  In  present  channel 
at  extreme  low- water. 

Oeorob  Peircb, 
Bupaviior  of  (Hd  Colony  auamboat  Company. 

Geo.  H.  Eluot, 

Lieut.  Cat.  qfBngitueri,  U.  8.  A. 


ImprovemmU  of  Block  lAand  Harbor,  Rhode  Idand, 
At  the  date  of  the  last  annual  report  no  work  was  in  progress. 
By  act  of  Congress  of  August  2, 1SS3,  there  was  appropriated  $19,000  for  this 

After  tbe  death  of  General  Warren  (August  8,  1883)  the  work  was  temporarily 
in  charge  of  Maj.  J.  W.  Barlow,  Corps  of  Engineers,  until  the  34th  of  Novcm- 
ber,  1883,  when,  by  direction  of  the  Secretary  of  War,  it  was  transferred  to 
Lieut.  Col.  George  H.  Elliot,  Corps  of  Eugineers. 

A  project  for  the  expenditure  of  the  appropriation,  was  submitted  January 
16, 1863.  This  project  contemplated  the  erection  of  a  harbor  wall  on  the  east 
side  of  tbe  Inner  Harbor,  to  serve  in  lieu  of  the  crib-work  Qlled  with  slone 
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which  has  heretofore  protected  the  Inner  Harbor  on  that  side,  but  which  was 
intended  only  as  a  temporary  structure,  and  the  building  of  a  jetty  to  protect 
the  harbor  from  the  material  which  was  washed  through  the  breakwater  from 
the  undermining  of  the  cliffs  to  the  southward  and  eastward.  This  was  proposed 
to  be  done  by  the  alternative  plans  of  building  a  long  jetty  of  riprap  out  to  Lan- 
tern Rock  and  a  shorter  jetty  of  the  same  material  running  out  from  the  shore 
under  the  cliffs.  The  latter  plan  was  approved  by  the  Chief  of  Engineers,  and 
on  the  14th  of  February,  1888,  advertisements  were  issued  inviting  proposals. 
The  following  bids  were  received  and  were  opened  on  the  17th  of  March,  1888: 


Nftmes  and  ■ddresses  of  bidden. 


Charles  H.  Edwards,  Boston,  Mam 

James  Scully,  Oroton,  Conn 

F.  K.  Ballon,  Mystic  Bridge,  Conn 

John  Beattie,  Leete's  Island,  Conn 

Thomas  A.  Rowe  lUid  Robert  G.  Sylvester,  Boston,  Mass... . 

Edward  S.  Paine,  Block  Island,  R.  I 

Htram  A.  Ball,  Block  Island,  R.  I 

Charles  T.  Pery  and  James  Bnrr,  Boston,  Mass ■ 

Hiram  W.  FhllllpB,  Qnlncy ,  Mass 


Price  per 
ton  for  rip- 
rap granite. 


$1  89 
2  20 


19 
60 
97 
2  09 
2  28 


Price  per 

cubic  yard 

of  wall. 


$17  89 
13  60 
18  66 
20  76 
16  60 


16  29 
18  90 


Price  per 

pile  for 

foundation. 


$U  00 

8  00 

14  88 

21  00 

10  00 


10  00 
16  80 


With  the  approval  of  the  Chief  of  Engineers  the  contract  for  furnishing  the 
riprap  granite  for  the  jetty  was  awarded  to  Mr.  Charles  H.  Edwards,  the  lowest 
bidder  for  the  riprap  granite,  and  the  contract  for  building  the  harbor  wall  was 
awarded  to  James  Scully,  the  lowest  bidder  for  the  wall. 


Contractors  and  place 

Date  of  con- 

Sutject of  con- 

Prlee 

Date  of  com- 

Date of  com- 

of business. 

tract. 

tract. 

mencement. 

pletion. 

Charles  H.  Edwards, 

Mar.  26, 1883 

Furnishing  rip- 
rap granite  for 

$1.89  per  ton  of 

Apr.  10, 1883 

June  80)  1888 

Boston,  Mass. 

of  2,240  pounds 

James  Scully,  Groton, 

Mar.  2e,  1883 

Jettv. 
Building  harbor 

of  riprap. 
$18.60  per  cubic 

Apr.  10. 1888 

Aug.  16, 1888. 

Conn. 

wail. 

yard  of  wall; 
$8  per  pile  for 

X 

foundation. 

• 

The  building  of  the  jetty,  by  authority  of  the  Chief  of  Engineers,  has  been 
done  by  hired  labor.  The  granite  riprap  was  furnished  by  the  contractor  by 
means  of  splitting  up  the  large  l)owlders  which  are  found  on  Block  Island. 

The  jetty,  which  is  to  be  abbut  150  feet  in  length,  with  a  head  or  T  100  feet  in 
length,  is  still  in  progress. 

The  harbor  wall  is  of  granite  in  courses.  It  is  287  feet  long,  8  feet  wide  at  the 
bottom,  for  about  187  feet  from  the  outer  end,  and  6  feet  wide  at  the  bottom  for 
the  remainder.  It  is  8^  feet  high  and  6  feet  wide  at  the  top  throughout.  It  is 
6 
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rtly  fonnded  on  piles,  sawed  00  below  Inw  water,  aod  partly  on  a  riprap 
undatioD.  The  progress  made  bj  the  contractor  for  the  barbor  wall  is  DOt 
together  utiafactory,  but  It  la  hoped  the  contract  will  be  completed  In  the  time 
reed  on.  Borne  minor  repairs  to  the  Gorernment  wharf  on  the  south  side 
the  Inner  habor  have  been  made,  and  the  wharf  on  the  west  dde,  which  had 
come  *o  much  decayed  as  to  be  dangerous,  has  been  torn  down. 
The  timber  ciib- work  which  protects  the  inner  harbor  on  the  west  and  north  sides 
onid  also  be  replaced  by  walls  of  stone,  as  they  are  much  decayed  and  liable 
destruction  in  heavy  storms.  Tlie  south  wharf  (of  wood),  at  which  the  freight 
ipped  to  and  from  the  Island,  the  United  States  m^ls,  and  the  supplies  for  th« 
;ht-houBCs  on  the  Island  are  landed,  should  be  replaced  by  a  retaining  wall 
itb  eartbero  Ailing  behind  It.  The  eaUm»l«d  cost  of  these  works  is  930,000. 
The  further  sum  of  f8S,000  could  be  adTantageously  expended  in  the  next 
ical  year  in  the  extension  of  the  breakwater  to  secure  additional  shelter,  and  in 
lat  way  tellcTe  the  inner  harbor,  which  at  times  is  too  small  to  hold  the  vessels 
bicb  aeek  it  for  refuge. 

During  the  fiscal  year  this  improvement  has  been  under  the  Immediate  super- 
sion  of  Aaaiatant  Engineer  J.  F.  Cotton. 

Block  Island  is  In  the  Newport  collection  district,  and  Newport  Is  the  nearest 
art  of  entiT.  There  is  no  duty  collect«d  at  the  island.  The  value  of  the  har- 
)r  is  m^nly  as  a  harbor  of  refuge  for  coasting  Tessels.  There  are  three  light- 
juses  on  the  island,  the  North  and  South  lights  and  the  Breakwater  light.  The 
»rest  fortlQcatlon  is  Fort  Adams,  Newport,  R.  L 

Morwy  tlalemetU. 

ily  1.  1883,  amount  avallabla. $65  14 

mount  appropriated  by  act  passed  August  S,  1883 10,000  00 

10,065  14 
Illy  1, 1888,  amount  expended  during  fiscal  year,  eiclusire 

of  outstanding  liabilities  July  1, 1882 18.244  8fi 

aly  1,  1688,  outstanding  liabilities 1,716  03 

4,M1  47 

uly  1,  1883,  amount  avidlable 14.108  67 

.mouot  (estimated)  required  for  additional  work 6-'i,000  00 

.mount  that  can  be  profitably  expended  In  fiscal  year  ending  June  80, 
I88(i 66,000  00 
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COMMBRCIAL  BTATISTICfl. 

Block  Island,  R.  I.,  June  11.  1888. 

Dear  Sir:  In  compliance  with  your  request  by  letter  under  date  of  the  22d 
ultimo,  I  send  you  herewith  such  facts  in  relation  to  the  same  as  I  am  able  to 
produce,  hoping  they  may  be  of  value  to  you. 

Coal . .   tons. .         3,500 

Iron do. . .  75 

Grain bushels..       60,000 

Lumber feet. .  2,000.000 

Qeneral  merchandise  shipped  and  received tons. .      160.000 

Arrival  and  departure  of  steam  vessel.  1,200,  varying  from  50  to  1.000  tons 
and  drawing  from  3  to  10  feet. 

I  am  yours  very  truly, 

Nicholas  Ball. 
Gbo.  H.  Elliot,  Esq. 


Improvement  of  lAtUe  Narroffaruett  Bay,  Rhode  Idand  and  Connecticut, 

At  the  date  of  the  last  annual  report  no  work  was  in  progress. 

By  the  act  of  Congress  of  August  2,  1882.  $6,000  was  appropriated  for  this 
improvement,  and  Maj.  J.  W.  Barlow,  Corps  of  Engineers,  in  temporary  charge 
after  the  death  of  General  Warren  (August  8,  1882),  advertised  on  the  16th  of 
September,  1882,  for  proposals  for  widening  the  channel  made  by  former  appro- 
priations, from  Pawcatuck  Point  to  the  deep  water,  to  the  west,  making  a  depth 
of  1\  feet  at  mean  low-water. 

The  following  proposals  were  received  and  were  opened  October  10,  1882: 


Names  and  addresflflM  of  bidders. 


Hartford  Dredsing  OompanT,  Hartford.  Conn. 
J.  H.  Fenner,  Jersey  Ci^, ».  3 


p"--    °%tr- 


Pw  cu.  yd, 
$0  ao  9-10 


June  80, 1883 
June  30, 1883 


The  contract  with  the  approval  of  the  Chief  of  Engineers,  was  awarded  to  the 
Hartford  Dredging  Company,  the  lowest  bidder;  date  of  contract  October  30, 
1882. 

On  the  24th  of  November,  1882,  the  work,  by  direction  of  the  Secretary  of 
War,  was  transferred  to  Lieut.  Col.  George  H.  Elliot,  Corps  of  Engineers. 

Dredging  under  the  above  contract  had  been  commenced  November  17,  1882, 
and  it  was  continued  until  December,  1,  1882,  when  the  tug-boat  was  frozen  in 
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and  the  work  was  suspended  for  the  winter.  It  was  resumed  April  7,  1888,  and 
was  prosecuted  to  May  26,  1888,  20,867  cul)ic  yards  having  been  removed,  com- 
pleting the  original  project  for  a  channel  through  the  bay  200  feet  wide,  except 
for  a  short  distance  opposite  Pawcatuck  Point,  where  some  rocky  material,  not 
included  in  the  contract  was  encountered.  This  was  subsequently  removed  by 
days'  work. 

There  is  remaining  a  considerable  number  of  bowlders  of  various  sizes  in  the 
bottom  and  on  the  sides  of  the  dredged  channel,  and  also  in  the  channel  at 
Watch  Hill  Landing,  which  will  be  removed  later  in  the  season,  as  soon  as  it  can 
be  done  without  interferring  with  the  summer  use  of  the  channel  by  steamers. 
This  work  will  be  executed  with  the  remainder  of  the  appropriation,  and  will 
complete  the  improvement  of  Little  Narragansett  Bay  as  far  as  projected.  The 
completed  channel,  for  which  good  ranges  on  shore  should  be  provided,  will 
enable  steamboats  and  vessels  drawing  from  0  to  10  feet,  bound  for  Pawcatack 
River  and  Westerly  and  also  to  Watch  Hill,  to  cross  the  bay  at  any  stage  of  the 
tide,  and  they  can  now  take  advantage  of  the  improvement  made  by  the  general 
government  in  the  Pawcatuck  River. 

Up  to  the  6th  of  June,  1883,  this  work  was  under  the  immediate  supervision  of 
Assistant  Engineer  H.  A.  Bentley. 

Little  Narragansett  Bay  is  in  the  collection  district  of  Providence  and  Stoning- 
ton,  the  dividing  line  passing  through  the  bay.  Providence  and  Stonington  are 
the  nearest  ports  of  entry.  The  revenue  collected  in  the  last  fiscal  year  was: 
Providence,  $286,443.90;  Stonington  $2,328.31.  The  nearest  light-houses  are 
the  Stonington  and  Watch  Hill  lights.  The  nearest  fortification  is  Fort  Trum- 
bull, New  London,  Oonn. 

Money  Hatement. 

July  1,  1882,  amount  available $277  88 

Amount  appropriated  by  act  passed  August  2,  1882 6,000  00 

6,277  88 
July  1,  1888,  amount  expended  during  fiscal  year,  exclusive 

of  outstanding  liabilities  July  1, 1882 $4,942  84 

July  1,  1883,  outstanding  liabilities 199  20 

6,142  04 

July  1,  1883,  amount  available 1,186  84 


COICMBRCIAL  STATISTICS. 
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LBTTBR  OF  liBSSBI.    RANDOLPH  BENTLET  ft  CO. 

Westerly,  R.  L,  June  5, 1888. 

Dear  Sir:   In  compliance  with  the  request  in  your  inclosure  of  22d  ultimo, 
we  have  coUt^cted  from  what  we  consider  authentic  sources  the  following  statis- 
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tics  in  relation  to  commerce  on  Pawcatuck  River  and  Little  Narraganaett  Bay 
during  the  year  18S2. 

Coal  brought  to  Westerly tons. .  17.729 

Iron  brought  to  Westerly do. . .  820 

Grain  brought  to  Westerly    bushels..  47,800 

Lumber  brought  to  Westerly feet. .  4,150,000 

Moulding  sand  brought  to  Westerly tons. .  282 

Brick  brought  to  Westerly 588.000 

Stone  shipped  from  Westerly tons. .  6,010 

Steam  barges  arrived  at  Westerly 10 

Vessels  towed  to  Westerly. 217 

Vessels  discharged  at  Btonington  and  cargoes  brought  on  lighters  to 

Westerly 89 

Character  of  vessels,  mostly  schooners;  tonnage  of  vessels,  150  to  200;  draught 
of  vessels,  average  7  feet. 

One  steamboat  made  four  daily  trips  between  Westerly  and  Watch  Hill  during 
summer  season.  One  small  steamer  made  several  daily  trips  between  Watch 
Hill  and  Stonington  during  the  summer  season. 

Passengers  carried  on  Pawcatuck  Kiver  about  40,000;  on  Narragansett  Bay, 
unknown,  but  estimated  as  about  80,000. 

Any  further  information  which  you  may  suggest  we  shall  be  happy  to  obtain 
if  possible. 

We  have  the  honor  to  remain,  yours  most  respectfully, 


Randolph  Bbntlbt  <&  Co. 


Lieut.  Col.  Gborgb  H.  Elliot, 

Corp$  cf  Engineeri  U.  S.  A. 


LBTTBR  OF  MB8SR8.    MAX80N  *  CO. 

Wbstbrlt,  R.  L,  June  10,  1JB83. 

Sir:  In  reply  to  your  communication  of  May  22,  we  beg  to  state  that  we  have 
given  the  matter  contained  therein  as  much  attention  and  thorough  investigation 
as  our  limited  time  would  allow,  as  we  are  very  busy  indeed  just  at  this  season. 
We  have  been  informed  from  other  sources  that  Messrs.  Randolph.  Bentley  &  Co. 
and  G.  B.  &  J.  H.  Utter  were  also  looking  up  the  same  thing,  but  not  wishing 
to  interfere  in  any  way  with  what  you  may  have  received  from  them,  we  take 
pleasure  in  remitting  such  facts  as  we  have  been  able  to  collect.  We  have  visited 
some  of  the  mills,  quarries,  grain  and  coal  dealers,  foundries,  &c.,  for  facts. 
We  present  some  facts  given  by  the  captain  of  our  tug-boat  (Capt.  William 
Greenman),  which  facts  we  presume  also  Messrs.  Randolph,  Bentley  <&  Go.  have 
or  will  give  you,  viz:  There  have  been  received  in  1882  up  our  river  15,610  tons 
of  coal  by  sailing  vessels,  2,210.tons  by  steam  vessels;  total,  17,829  tons;  4,872,720 
feet  of  lumber,  aU  discharged  at  Stonington  and  lightered  up  our  river;  415,000 
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bricks;  23,900  bags  (2  bushels  each)  of  grain;  820  tons  iron;  about  400  tons  Band; 
6,010  tons  stone  sent  out  of  river. 

There  have  been  towed  up  and  down  our  river  two  hundred  and  fourteen 
loaded  vessels,  besides  numerous  lighters  and  smaller  craft  which  sailed.  There 
have  been  discharged  in  Stonington  thirty-five  vessels,  being  unable  to  get  up 
here  on  account  of  insufficient  depth  of  water.    The  above  all  came  by  water. 

We  append  below  a  very  few  facts  in  relation  to  what  came  by  cars  which 
would  have  come  by  water  had  we  9  or  10  feet  of  water,  viz:  About  1,200  tons 
of  cotton,  2,000  tons  of  coal,  and  3.000  tons  of  wool,  lime,  lumber,  cement, 
grain,  &c. 

We  tried  to  ascertain  the  amount  of  business  done  by  the  principal  business 
firms  here,  but  find  them  mostly  unwilling  to  give  statistics  in  relation  thereto, 
but  we  can  figure  it  up  easily  to  quite  a  number  of  millions  dollars. 

Many  mills,  quarries,  (&c.,  ship  by  railroad,  because  they  cannot  do  otherwise. 
Several  years  ago  the  business  men  of  Westerly  met  for  the  purpose  of  establish- 
ing a  freight  line  between  Westerly  and  New  York,  if  it  seemed  practicable, 
which  project  was  finally  discarded,  because  of  insufficient  depth  of  water.  We 
are  laboring  under  a  great  disadvantage  here  by  reason  of  having  no  competing 
line.  The  Stonington  Steamship  Company  and  our  railroad  charge  us  just  what 
they  please  and  we  cannot  help  ourselves.  We  have  to  pay  more  by  30  to  50  per 
cent,  from  New  York  to  Westerly  than  the  rate  from  New  York  to  Boston. 
Boston  rate,  18  cents;  Westerly,  25  cents.  The  receipts  at  our  depot  are  about 
$1,000  per  week. 

All  lumber  for  Westerly  has  to  be  handled  over  m  Stonington,  thus  injuring 
it  very  much,  aside  from  the  extra  expense  of  transportation  or  lightering. 
The  same  to  some  extent  with  coal,  but  not  so  much.  We  find  it  extremely 
difficult — almost  impossible — to  charter  light-draught  vessels  for  lumber  to  come 
over  the  shoals,  hence  our  great  expense  in  lightering  lumber. 

We  wish  you  could  make  it  convenient  to  come  here  and  look  the  ground 
over,  as  we  believe  you  would  find  it  a  field  worthy  of  an  outlay.  Th«3  ques- 
tion of  deeper  water  here  is  one  of  vital  importance  to  the  business  interests  of 
Westerly,  and. could  you  make  it  convenient  to  come  here  we  should  take  pleas- 
ure in  showing  you  over  the  ground. 

Trusting  that  these  few  facts,  though  incomplete,  may  be  of  service  to  you. 

We  are,  very  respectfully,  yours, 

Maxson  &  Co. 
Geo.  H.  Elliot, 

Lieut,  Col.  of  Ehigineera, 

N.  B.— We  failed  to  mention  the  fact  that  between  40,000  and  60,000  passen- 
gers were  carried  on  our  short  river  last  year.  Much  of  the  commerce  credited 
to  Stonington  really  belongs  to  Westerly,  as  we  cannot  get  nearer  with  large 
vessels. 
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HARBOR  COMMISSIONERS'  REPORT. 


To  the  Honorable  the  Oetural  Assembly  of  the  State  of  Rhode  Island^ 
etc.: 

The  Board  of  Harbor  Commissioners  respectfully  submit  their 
Ninth  Annual  Report: 

APPOINTMBKT  TO  THE  BOARD. 

At  the  May  Session  of  this  General  Assembly,  His  Excellency,  the 
GoYemor,  with  the  advice  and  consent  of  the  Senate,  re-appointed 
Lacius  B.  Darling,  of  Pawtucket,  whose  term  of  service  as  Harbor 
Commissioner  expired  in  June,  for  a  further  term  of  three  years. 

HARBOB  LIKES. 

A  harbor  line  in  Wickford  harbor,  from  Quonset  Point  to  Bissell's 
Cove,  was  designed  by  the  Commissioners,  after  careful  surveys  had 
been  made  and  several  duly  advertised  public  hearings  held.  This 
line  was  reported  to  the  General  Assembly  at  the  January  Session  of 
1884,  and  an  Act  establishing  the  line,  accordingly,  was  passed  by  the 
Senate,  but  final  action  upon  the  matter  was  not  taken  by  the  House. 
Petitions  have  been  presented  to  the  Commissioners  for  authority  to 
build  and  change  certain  wharves  in  the  harbor,  and  it  seems  desirable 
that  definite  action  in  reference  to  the  harbor  line  be  taken  at  an  early 
day. 

A  communication  has  been  addressed  to  the  General  Assembly, 
suggesting  that  an  amendment  be  passed  to  the  ''Act  to  establish  a 
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harbor  line  in  the  harbor  in  the  city  of  Providence,  between  Fox  Point 
and  the  railroad  bridge  at  India  Point,"  defining  the  location  of  the 
point  designated  by  letter  G,  in  said  act,  to  be  on  the  party  line  be- 
tween  land  formerly  of  the  Providence  Iron  Company  and  land  of 
James  T.  Bhodes  and  heirs  of  Peleg  A.  Rhodes,  at  a  distance  of  212 
feet  from  India  street. 
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Constant  care  is  still  required  to  prevent  encroachments,  obstruc- 
tions and  unauthorized  dumping  in  public  waters. 

Efforts,  in  addition  to  those  of  the  Commissioners  personally,  have 
been  made  to  check  encroachments,  by  warning  advertisements  inserted 
in  newspapers  and  by  printed  circulars  sent  through  the  mail  to  all 
persons  known  to  be  interested,  and  by  inspectors  occasionally  engaged. 

On  June  25,  1884,  the  following  resolution  was  passed: 

**IUsolved:  That  a  common  dumping  ground  is  hereby  designated  as  follows: 
in  water,  not  less  than  ten  fathoms  deep  at  mean  low  water,  south  of  an  east  and 
west  line  touching  the  southern  extremity  of  Prudence  Island  and  north  of  an 
east  and  west  line  touching  the  northern  extremity  of  Gould  Island.  All  permits 
for  dumping  elsewhere  are  hereby  revoked." 

Dumping  ashes  from  steamers  has  been  a  cause  for  complaint,  and 
special  measures  against  this  injurious  practice  have  been  and  will  be 
taken.  Offenders  are  liable  to  a  fine  of  one  hundred  dollars  for  each 
offence,  one-half  to  the  use  of  the  complainant. 

The  plans  for  Washington  Bridge  having  been  fully  determined 
upon,  and  the  foundations  largely  completed,  the  Commissioners  have 
notified  the  city  of  Providence  to  report  the  amount  of  material  dis- 
placed by  the  construction  of  an  embankment  on  the  '^  Brook  Street 
District,"  as  defined  in  a  contract  made  by  the  city  with  the  Harbor 
Commissioners,  dated  March  2, 1878,  with  a  view  of  requiring  certain 
dredging  to  be  done  by  the  city  in  compensation  for  such  displace- 
ment. 
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LICBKSBB,   BTO. 

Licenses  have  been  issued  as  follows: 

No.  47.  January  9^  to  the  Lonsdale  Company,  for  rebuilding  a 
portion  of  their  wharf  occupied  by  the  Proyidence,  Norfolk  and  Balti- 
more Steamship  Company,  near  India  street,  in  Providence. 

No.  48.  April  3,  to  Charles  S.  Horton,  for  the  construction  of  a 
stone  wharf  from  the  west  shore  of  Pawtuxet  Neck,  in  Pawtuxet 
Cove,  in  Cranston. 

No.  49.  April  23,  to  Moncrief  &  McLay  and  Lyman  B.  Ooff,  for 
the  construction  of  a  bridge  wharf  in  Pawtucket  river,  on  the  west 
side,  and  south  of  Division  street,  in  Pawtucket. 

No.  50.  August  27,  to  Horace  6.  Miller,  to  build  a  sea  wall  at 
Pawtuxet  Neck,  in  Cranston. 

No.  51.  August  27,  to  John  W.  Mitchell,  to  build  a  sea  wall  at 
Pawtuxet  Neck,  in  Cranston. 

No.  52.  October  8,  to  James  H.  Field,  to  build  a  stone  pier,  in 
Pawtuxet  Cove,  in  Cranston. 

No.  53.  October  22,  to  the  Town  of  Pawtucket,  to  build  a  wall 
across  the  slip  at  the  north  end  of  the  Town  landing,  on  the  west  side 
of  Pawtucket  river,  in  Pawtucket. 

No.  54.  October  22,  to  A.  Hart,  for  building  an  extension  to  his 
wharf,  in  Pawtuxet  Cove,  in  Cranston. 

No.  55.  December  4,  to  the  Heirs  of  Joseph  Tillinghast,  and  John 
Waterman,  Attorney,  to  rebuild  and  extend  their  wharf  near  South 
Water  street,  in  Providence. 

No.  56.  December.  17,  to  the  Providence  Institution  for  Savings, 
for  rebuilding  their  wharf,  known  as  the  wharf  of  the  Tingley  Marble 
Company,  near  South  Water  street,  in  Providence. 

Assent  has  been  given  as  follows: 

1.  February  27,  to  Edward  S.  Babbitt,  for  building  a  retaining 
wall  in  front  of  his  estate  on  Thames  street,  between  the  wharves  of 
the  National  Rubber  Company  and  the  Fall  River  Steamboat  Com- 
pany, in  Bristol. 
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2.  April  3^  to  Smith  Shaw^  for  constructing  a  bridge  wharf  from 
the  shore  at  Cedar  Grove,  in  East  Providence. 

3.  December  31,  to  Verrano  V.  Chase,  for  strengthening  and  pro- 
tecting the  wharf  at  Sabin's  Point,  in  East  Providence. 
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BOUNDARY   LINE. 

The  Act  to  define  the  Boundary  Line  of  tide  water  between  the 
State  of  Rhode  Island  and  Providence  Plantations  and  the  State  of 
Massachusetts,  passed  April  25, 1884,  completed  the  necessary  legisla* 
tion  for  that  purpose,  a  similar  act  having  been  previously  passed  by 
the  Legislature  of  Massachusetts. 

MISCELLANEOUS. 

There  is  an  increasing  necessity  for  the  supervision  exercised  by  the 
Harbor  Commissioners,  as  to  the  manner  in  which  the  shores  are  oc- 
cupied and  the  public  waters  are  used  by  private  persons.  Many 
matters  have  occupied  the  attention  of  the  Commissioners,  which  in 
items  seem  not  of  sufficient  importance  to  report  upon,  but  which  in 
the  aggregate,  if  unattended  to,  would  greatly  affect  the  usefulness 
of  the  tide  waters  to  the  public.  Of  matters  which  have  required 
special  attention  in  this  way,  may  be  mentioned  dumping  ashes,  etc., 
from  shores,  scows  and  steamboats;  maps  and  surveys;  marine  railway; 
several  insecure  wharves  in  various  places;  proposed  constructions 
desired  or  opposed,  about  which  there  are  questions  as  to  jurisdiction; 
obstructions  to  channels  by  wrecks,  etc.;  constructions  where  the 
authority  given  by  the  General  Assembly  may  have  been  exceeded, 
etc.,  etc. 

ADVISORY  COUNCIL. 

By  special  order  of  the  War  Department,  issued  February  27, 1884, 
an  appointment  to  the  Advisory  Council  was  made  as  follows: 

"3.  By  direction  of  the  President,  Lieutenant-Colonel  George  H,  EUht,  Corps 
of  Engineers,  is  designated  as  a  member  of  the  Advisory  Council,  appointed  by 
the  President,  in  January,  1877,  to  the  Rhode  Island  State  Board  of  Harbor  Com- 
missioners, loice  Lieutenant-Colonel  Q.  K.  Warren,  Corps  of  Engineers,  deceased." 
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The  Board  is  now  compofied  as  follows:  Of  Rear  Admiral  Daniel 
Ammen,  17.  S.  N. ;  Professor  Henry  Mitchell,  TJ.  S.  G.  &  G.  S. ;  and 
Lientenant-Golonel  Oeorge  H.  Elliott,  IJ.  S.  A. 

WORK  UNDflB  U.   S.   ENOINEEB. 

Active  operations  have  been  resumed  in  improvements  by  the  Oen- 
eral  Oovemment.  Dredging  was  commenced  October  2dd  on  the  25 
feet  channel  between  Field's  Point  and  Pomham  Light,  under  a  con- 
tract with  the  Atlantic  Dredging  Company.  The  work  on  this  reach 
is  now  'about  half  completed.  Forty-nine  bowlders  have  been  re- 
moved from  the  mouth  of  Pawtuxet  river,  leaving  a  clear  channel  four 
feet  deep  at  mean  low  water,  and  about  sixty  feet  wide  at  the  narrowest 
place.  Dredging  was  commenced  in  Newport  harbor  on  the  seven- 
teenth of  October,  under  a  contract  with  the  Hartford  Dredging 
Company.  A  channel  ten  feet  deep  at  mean  low  water  and  sixty  feet 
wide  has  been  dredged  for  a  distance  of  about  eleven  hundred  feet 
Boutherly,  along  the  harbor  line  in  the  south  part  of  the  harbor. 
Dredging  is  now  in  progress  on  the  east  side  of  the  main  channel 
running  northerly  through  the  harbor.  By  the  work  done  to  date, 
this  harbor  has  been  much  improved. 

By  the  courtesy  of  Col.  Elliot,  we  have  been  furnished  with  a  report 
of  the  work  done  in  Bhode  Island  waters  since  June  30,  1884,  which 
will  be  found  in  the  Appendix,  together  with  extracts  from  the  report 
of  Col.  Elliot  to  the  Chief  of  Engineers,  U.  S.  A.,  in  relation  to  the 
work  uader  his  charge  previous  to  July,  1884. 

Respectfully  submitted, 

J.  HERBERT  SHEDD,      ) 

LUCIUS  B.  DARLING,     V  Harbor  Commissioners. 

HENRY  C.  BRADFORD, ) 
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APPENDIX. 


Enoinbbb  Office,  U.  S.  Army, 

Newport,  R  I.,  December  27,  1884. 
J.  Herbert  Shbdd,  Esq., 

ChaiTman  of  Harbor  Commisnonen,  Pramdenee,  R.  L 

Sir:  I  take  pleasure  in  complying  with  your  request  of  the  22d  inst.  for  a 
resami  of  my  works  in  Rhode  Island  since  the  date  of  my  last  annual  report  to 
the  Chief  of  Engineers. 

The  works  in  progress  in  this  State  during  this  period  are  as  follows: 

Providence  River  and  Narragansett  Bay. 
Pawtuxet  River. 
Newport  Harbor. 

1st.    Providence  Biver  and  Narragansett  Bay, 

The  report  just  mentioned  brought  the  work  down  to  July  1st,  1884.  At  that 
date  no  dredging  was  in  progress,  the  contract  under  which  dredging  was  carried 
on  during  the  fiscal  year  ending  June  80,  1884,  having  been  completed  in  No- 
vember, 1888. 

By  authority  of  Act  of  Congress  of  July  5,  1884,  a  contract  was  made  with 
the  Atlantic  Dredging  Company,  and  work  was  commenced  Oct.  28  on  the  ex- 
cavation of  the  channel  25  feet  deep  at  mean  low  water  and  800  feet  wide  between 
Field's  Point  and  Pomham  Light,  which  we  denominate  the  Pomham  Reach. 

Two  dredges  are  now  at  work  on  this  channel,  which  is  now  about  half  com- 
pleted. 

From  the  above  and  from  the  report  above  referred  to,  of  which  I  had  the 
honor  to  send  you  a  printed  copy,  you  will  observe  that  the  upper  three  of  the 
straight  reaches  into  which  I  have  divided  the  new  25  foot  channel,  viz. :  the 
Fox  Point,  the  Sassafras  Point  and  the  Field's  Point  reaches,  have  been  excavated 
to  the  full  width  of  800  feet    Of  the  three  lower  reaches,  the  Pomham  is  now 
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excavated  to  a  width  of  not  less  thaa  230  feet,  while  the  Pawtuzet  and  Gaspee 
reaches  have  not  less  than  200  feet  of  the  projected  width  of  800  feet 

2d.    Pawiuxet  Bker. 

In  the  Act  of  Congress  of  July  5,  1884,  making  appropriations  for  Providence 
River  and  Narragansett  Bay,  an  item  of  (1,000  was  included  for  removing  bowl- 
ders at  the  mouth  of  the  Pawtuxet  River. 

The  expenditure  of  the  amount  available  was  limited  to  removal  of  the  most 
dangerous  obstructions,  and  work  was  commenced  on  these  by  hired  labor  on 
Sept.  1st  and  finished  Sept.  26, 1884.  Forty-nine  bowlders  were  removed,  leaving 
a  clear  channel  four  feet  deep  at  mean  low  water,  and  about  60  feet  wide  at  the 
narrowest  place. 

3d.    Newport  Harbor, 

Dredging  was  commenced  in  this  harbor  Oct.  17th  under  a  contract  made  with 
the  Hartford  Dredging  Company,  and  is  now  in  progress  A  channel  10  feet 
deep  at  mean  low  water  and  60  feet  wide  has  been  dredged  for  a  distance  of  about 
1,100  feet  southerly,  along  the  harbor  line  in  the  south  part  of  the  harbor.  This 
channel  was  finished  Nov.  17.  On  that  date  dredging  was  commenced  on  the 
east  side  of  the  main  channel  running  northerly  through  the  harbor,  and  is  now 
in  progress.  By  the  work  done  in  this  locality  up  to  date,  the  main  channel  at 
the  bend  northeast  of  Lime  Rock  Light  and  opposite  the  pile  beacon  at  the  south- 
east extremity  of  Goat  Island,  has  been  widened  120  feet  for  a  distance  of  800 
feet,  giving  a  clear  channel  of  16  feet  depth  at  mean  low  water. 

Two  bowlders  were  removed  from  the  harbor  in  the  latter  part  of  September, 
1884,  by  hired  labor. 

Very  respectfully, 

GEORGE  H.  ELLIOT, 

Lieut'Ool.  of  Engineen. 
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EXTRACT  FROM  REPORT  OP  LIEUT. -COL.  ELLIOT  TO  (JHIEP  OF 

ENGINEERS,  U.  8.  A.,  FOR  1884. 


Improvement  of  Pawiueket  River,  Rhode  Island. 

By  inatructions  from  the  Chief  of  Engineers,  dated  the  34th  of  April,  1888, 1 
W&8  directed  to  have  made  a  survey  of  Pawtucket  River,  Rhode  Island,  in  com- 
pliance with  the  river  and  harhor  act  of  August  3,  188d,  and  to  submit  a  report 
thereon  and  a  project  for  the  improvement  of  the  river.  The  report  and  project, 
with  a  history  of  the  improvement  which  was  commenced  in  1868,  were  sub- 
mitted to  the  Chief  of  Engineers  on  the  8th  of  November,  1888,  and  are  appended 
hereto.  No  other  work  was  done  during  the  fiscal  year  1888-'84.  A  plat  of  the 
river  showing  the  proposed  channel  accompanies  this  report. 

OPERATIONS  CONTEHFLATBD  FOR  THE  FISCAL  TEAR  EKDINO  JUNE  80,  1885. 

The  rebuilding  of  Washington  Bridge  with  good  and  sufficient  draw-openings 
having  been  commenced,  it  is  proposed  with  the  appropriation  made  by  the  act 
of  Congress  of  July  5,  1884,  to  commence  the  excavation  of  a  channel  extending 
from  the  deep  water  at  Red  Bridge  to  a  point  opposite  Grant  &  Co.'s  Wharf,  at 
Pawtucket,  100  feet  wide  and  12  feet  deep  at  mean  low  water,  and  carry  it  as  far 
as  the  funds  will  pay  for. 

Pawtucket  River  is  in  the  Providence  collection  district,  and  that  port  is  the 
nearest  port  of  entry.  The  amount  of  revenue  collected  at  Providence  in  the 
last  fiscal  year  was  $202,227. 67.  The  nearest  light-house  is  Sassafras  Point  Light. 
The  nearest  fortifications  are  Fort  Adams,  Newport,  R.  I. .  and  tbe  fort  at  Dutch 
Island,  Rhode  Island. 

MONET  STATEMENT. 

July  1.  1888,  amount  available $529  58 

July  1,  1884,  amount  available 529  58 

Amount  appropriated  by  act  approved  July  5, 1884 50,000  00 

Amount  available  for  fiscal  year  ending  June  80,  1885 50,529  58 

Amount  (estimated)  required  for  completion  of  existing  project 382,478  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

80,  1886 75,000  00 
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Pawtucket,  R.  L,  JuneS9,  1884. 

Dear  Sir:  Your  letter  asking  for  information  from  the  Business  Men's  Asso- 
ciation was  handed  me  a  few  days  ago  for  reply. 

I  have  examined  into  the  statistics  somewhat  and  find  that  the  report  of  June 
14,  1888,  contains  very  nearly  the  statistics  for  a  corresponding  time  of  1884. 
The  coal  tonnage  is,  however,  increased  about  7,000  tons,  and  I  presume  that 
there  has  been  a  gradual  increased  consumption  of  other  materials  of  5  to  8  per 
cent,  over  1883. 

Trusting  that  this  is  sufficient  data  for  your  report,  I  remain, 

Very  respectfully,  yours, 

Geo.  E.  Newell. 
George  H.  Elliot, 

lAgut.-Gol.  of  Engineers. 


PRELIMINARY  EXAMINATION  OF  PAWTUCKET  RIVER,    RHODE  ISLAND. 

New  London,  Conn.,  November  8, 1882. 

This  river  was  surveyed  in  1870  and  1878,  besides  which  partial  examinations 
were  made  in  1872  in  connection  with  improvements  then  in  progress,  and  in 
1879  very  complete  tidal  observations  were  made,  chiefly  with  the  object  of  de- 
termining the  influence  of  three  bridges  on  the  currents  of  the  river.  With  the 
information  obtainable  from  the  maps  and  reports  of  these  surveys  and  improve- 
ments, a  preliminary  examination  of  the  locality  seems  unnecessary. 

Since  1867  $52,000  has  been  appropriated  for  this  improvement,  making  the 
depth  of  channel  7  feet  at  mean  low  water,  where  the  available  depth  had  been 
4i  feet.  The  dredged  channel  is  75  feet  wide.  The  mean  rise  of  tide  is  about  5 
feet. 

The  last  appropriation  made  for  the  Pawtucket  River  was  in  1873.  Since  its 
expenditure  the  business  of  Pawtucket  has  greatly  increased,  and  there  is  a  de- 
mand for  a  channel  of  greater  depth  and  width. 

It  is  to  obtain  a  project  with  estimates  for  an  enlarged  channel  that  this  survey 
is  desired. 

Pawtucket  is  a  manufacturing  place  of  about  80,000  population;  the  improve- 
ment desired  would  be  of  general  beneflt  to  the  community,  and  is  undoubtedly 
one  worthy  to  be  made,  and  the  work  a  public  necessity,  if  the  cost  be  not  unduly 
great.    This  latter  can  be  satisfactorily  determined  only  by  survey. 

In  my  judgment,  the  survey  ought  to  be  made,  and  I  recommend  an  allotment 
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of  $500  from  the  general  appropriation  for  surveys  for  this  purpose.    If  the 

field-work  is  to  be  done  this  fall,  the  allotment  should  be  made  by  telegraph. 

Respectfully  submitted, 

J.  W.  Barlow, 

Mq/for  nf  Engint&r%, 
Brig.  Gen.  H.  G.  Wright, 

Chitf  of  Engineers. 

survbt  or  fawtuckbt  riykr,  rhode  island. 

Enginbbr  Office,  U.  8.  Army, 

Newport,  R.  I.,  November  8, 1888. 

General:  I  have  the  honor  to  submit  herewith  a  plat*  of  the  survey  of  Paw- 
tucket  River,  Rhode  Island,  and  estimates  of  cost  of  its  improvement  which 
were  authorized  by  the  river  and  harbor  act  of  Congress  of  August  3,  1882,  and 
placed  in  my  charge  by  your  instructions  of  April  24,  18S4. 

DESCRIPTION  OF  THE  RIVER. 

Pawtucket  (or  Sftekonk)  River,  an  arm  of  Providence  River,  extends  from 
Providence  to  Pawtucket,  a  distance  of  about  4i  miles,  and  forms  a  tidal  basin 
of  about  1^  square  miles.  The  mean  rise  and  fall  of  the  tide  is  about  5  feet. 
The  continuation  of  the  river  above  Pawtucket  is  called  the  Blackstone  River, 
and  is  not  navigable.  At  the  mouth  of  the  Pawtucket  it  is  spanned  by  two 
bridges,  parallel  and  about  250  feet  apart.  The  upper,  the  old  Washington 
Bridge,  is  a  highway  bridge,  and  the  other  is  a  railroad  bridge  belonging  to  the 
Boston  and  Providence  Railroad  Company.  The  draw  of  the  Washington  Bridge 
is  close  to  the  eastern  shore,  and  is  so  narrow  and  illy  located  and  constructed 
as  to  render  navigation  through  it  difficult  and  dangerous.  By  reason  of  this 
obstruction  to  the  navigation  of  Pawtucket  River,  my  predecessor,  the  late  Gen- 
eral Warren,  declined  for  several  years  before  his  death,  in  August  of  last  year, 
to  estimate  for  further  appropriations  for  its  improvement;  but  the  legislature  of 
the  State  of  Rhode  Island,  at  its  January  session  of  last  year,  enacted  a  law  by 
which  a  new  draw-bridge  is  to  be  built  on  or  near  the  site  of  the  present  bridge. 
This  law  requires  that  the  bridge  shall  be  completed  within  two  years  from  the 
appointment  of  a  board  of  commissioners;  that  it  shall  have  a  swing  draw  with 
two  openings  of  not  less  than  80  feet  wide  each,  and  that  the  channel  of  the  river 
under  and  around  the  present  bridge  shall  be  cleared  of  all  obstructions  to  the 
tidal  flow  to  a  depth  of  15  feet  below  mean  low  water. 

'Omtttod. 
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The  railroad  bridge  does  not  seriously  obstruct  the  tidal  flow  on  which  the 
maintenance  of  the  channel  of  the  Pawtucket  depends,  but  the  draw  of  this 
bridge  is  also  badly  located,  and  is  too  narrow.  The  draw  openings  are  only  60 
feet  wide,  and  fender  piles  reduce  the  available  width  to  about  47  feet.  It  is 
probable  that  when  Washington  Bridge  is  rebuilt  the  navigation  interest  of  the 
town  of  Pawtucket  will  demand  and  effect  an  amelioration  of  the  draw  of  the 
railroad  bridge. 

About  four-fifths  of  a  mile  above  Washington  Bridge  is  Red  Bridge,  with  two 
draw  openings  of  80  feet  wide  each.  These  openings  were  dredged  in  1875  to  a 
depth  of  12  feet  at  mean  low  water. 

The  natural  channel  of  the  Pawtucket  before  improvement  had  a  ruling  depth 
of  about  5  feet  at  mean  low  water.  Prom  1868  to  1875  this  channel  was  dredged 
to  a  width  of  75  feet,  and  to  a  ruling  depth  of  7  feet  at  mean  low  water,  under 
several  small  appropriations,  amounting  in  all  to  $53,000. 


M    !* 


SURVEY  OF  1888. 

The  recent  survey  was  commenced  in  the  latter  part  of  August  last  by  Mr.  W. 
H.  Lawton,  Jr.,  assistant  engineer,  and  a  party  in  the  United  States  schooner 
Surveyor.  The  entire  river  from  Red  Bridge  to  Pawtucket  Bridge  was  first  cov- 
ered by  a  system  of  triangulatiou.  In  the  subsequent  sounding  operations  the 
location  of  each  sounding  was  determined  by  two  angles  turned  from  the  sides 
of  the  triangles  which  were  used  as  bases. 

After  the  completion  of  the  soundings,  the  Surveyor  was  again  sent  to  the  river 
with  a  boring  party  under  the  charge  of  Mr.  John  S.  Engs,  Jr.  Mr.  Engs,  with 
the  assistance  of  Captain  Case  and  the  crew  of  the  schooner,  made  a  large  number 
of  borings  in  the  bed  of  the  river,  the  results  of  which  will  be  found  in  tabular 
form  on  the  plat  of  the  survey.  Each  boring  was  located  in  the  same  manner  as 
the  soundings,  and  was  driven  to  a  depth  of  12  feet  below  mean  low  water,  except 
when  stopped  by  ledge  rock.  In  such  cases,  a  few  of  which  occurred  in  the 
upper  part  of  the  survey,  the  table  of  borings  shows  the  depth  to  the  ledge.  In 
connection  with  the  soundings,  the  borings  enable  us  to  form  a  very  close  estimate 
of  the  quantities  of  materials  of  various  kinds  necessary  to  be  removed  in  the 
improvement  of  the  river,  and  in  case  of  further  appropriations  for  the  work, 
they  will  be  of  service  to  ourselves  and  to  bidders  in  estimating  the  cost  of 
dredging  the  sections  into  which  the  channel  may  be  divided  for  contract.* 

The  river  having  been  carefully  surveyed  in  1873  by  Mr.  H.  A.  Bentley,  as- 
sistant engineer,  under  the  direction  of  the  late  General  Warren,  I  deemed  it 
unnecessary  to  run  the  shore  lines  again,  or  to  sound  out  the  broad  areas  of  shal. 

*  For  a  description  of  the  apparatus  used  In  malciDg  the  boringa,  see  Appendix. 
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low  water  which  occupy  a  large  portion  of  the  river  between  Pawtucket  and  its 
mouth.  The  tkort  line$  on  the  plat  herewith,  except  above  the  Gas  Company's 
Wharf,  have,  therefore,  been  taken  from  the  plat  of  the  former  survey. 

CHANOB8  SINCE  THE  SURVEY  OP  1873. 

At  Red  Bridge  the  eastern  passage  of  the  draw,  which  was  dredged  to  12  feet 
at  mean  low  water  in  1878,  has  more  than  kept  its  depth.  The  least  depth  now 
existing  in  that  passage  is  18.7  feet  at  mean  low  water.  In  the  western  passage 
the  depth  remains  practically  the  same  as  in  1878. 

From  Bed  Bridge  northward,  to  opposite  the  north  end  of  Sand  Point,  the 
channel  remains  practically  in  its  position  of  1878,  and  carries  the  same  depth, 
except  at  the  red  buoy  southwest  of  Narragansett  Boat  Club  House,  where  a 
slight  shoaling  of  about  five-tenths  of  a  foot  has  taken  place  for  about  400  feet. 

Opposite  the  north  end  of  Sand  Point  the  9-foot  contour  in  the  channel  has 
moved  down  stream  about  800  feet.  The  6-foot  contours  remain  about  the  same 
as  in  1878. 

Between  Sand  Point  and  Swan  Point  Wharf  the  channel  remains  th^  same  as 
in  1878.  except  that  the  6-foot  contours  have  moved  slightly  towards  the  right  or 
west  bank  of  the  river,  and  a  shoaling  of  from  1  to  2  feet  for  about  300  feet  has 
occurred  just  north  of  Butler  Asylum  Wharf. 

Shoaling  has  occurred  in  the  channel  off  Swan  Point  Wharf.  The  portion  of 
the  channel  southwest  of  Swan  Point  Wharf,  which  was  dredged  to  9  feet  at 
mean  low  water  in  1878,  has  now  a  maximum  depth  of  7  feet  at  mean  low  water. 
Off  the  northwest  corner  of  Swan  Point  Wharf  the  channel,  dredged  to  9  feet  at 
mean  low  water  in  1878,  has  filled  about  2  feet  on  the  average. 

From  Bucklin*s  Island  to  the  wharf  of  the  Pawtucket  Gas  Company,  there 
has  been  a  general  shoaling  of  the  channel  from  1  to  2  feet.  The  most  marked 
change  in  this  part  of  the  channel  is  shown  between  Bishop's  Point  and  Dun- 
nelVs  Wharf,  where  the  depths  of  water  in  the  portions  dredged  in  1873  to  0  feet 
at  mean  low  water  now  run  from  a  least  depth  of  4  ^^^^  ^o  &  greatest  depth  of 
7i  feet  at  mean  low  water,  although  between  6  and  7  feet  can  still  be  carried 
through  this  part  of  the  channel. 

The  most  marked  filling  has  taken  place,  for  a  short  distance,  opposite  the 
north  side  of  the  Pawtucket  Gas  Company's  Wharf.  Here  the  channel  has  been 
crowded  over  close  to  the  western  bank  by  the  shoal  formed  by  deposits  brought 
down  by  a  sewer  on  the  east  bank  of  the  river.  In  1878  a  cut  was  dredged  to  7 
feet  at  mean  low  water;  this  has  b^n  filled  from  2  to  3  feet. 

Dredging  has  been  done  from  time  to  time,  by  private  individuals,  between  the 
Gas  Company's  Wharf  and  Pawtucket  Bridge,  and  no  useful  comparison  can  be 
made  in  this  part  of  the  river  between  the  surveys  of  1873  and  1883. 
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FBBSBNT  CONDITION  OF  THB  CHANNEL. 

It  will  be  observed  from  the  above  and  from  an  inspection  of  the  plat  of  the 
recent  survey,  that  the  deposits  in  the  channel  since  1878,  or  during  an  interval 
of  ten  years,  are  not  excessive;  that  the  channel  which  had  been  dredged  from  a 
ruling  depth  of  5  feet  to  one  of  7  feet  at  mean  low  water  has  held  its  own  as  well 
as  could  be  expected,  and  that  a  draught  of  from  6  to  7  feet  can  still  be  carried 
at  mean  low  water  from  Pawtucket  to  the  mouth  of  the  river,  although  the  chan- 
nel is  narrow  and  in  some  places  tortuous. 
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MATEBTAL    OF    THB    BED   OF    THB    CHANNEL    TO    A    DEPTH    OF    12   FEET    BELOW 

MEAN  LOW  WATEll. 

The  tabular  statement  found  on  the  plat  of  the  results  of  the  borings  in  the 
bed  of  the  channel  shows  that  in  going  up  river  from  the  deep  water  near  Red 
Bridge  to  Swan  Point,  a  distance  of  about  6,500  feet,  the  material  is  almost  en- 
tirely mud;  from  Swan  Point  to  a  point  opposite  Grant  &  Co.'s  Wharf,  at  Paw- 
tucket, a  distance  of  about  9,000  feet,  the  material  is  mainly  gravel  and  sand, 
interspersed  in  the  upper  part  of  this  distance  with  stones;  thence  to  Pawtucket 
Bridge,  a  distance  of  about  750  feet  (from  boring  82),  we  find  ledge  rock  appearing 
at  depths  less  than  13  feet  at  mean  low  water.  Seal  Rock,  a  part  of  this  ledge, 
projects  into  the  channel  in  front  of  Grant  &  Co.'s  Wharf.  The  top  of  this  rock 
is  2i  feet  above  mean. low  water,  and  a  large  part  of  it  must  be  removed  in  carry- 
ing out  any  scheme  for  the  improvement  of  the  upper  part  of  the  river. 
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THE   BEASONB  FOB   THE   DEMAND   FOB  FUBTHEB   IMFBOVBMENT  OF  THE   BTVBB, 

AND  THB  AMOUNT  OF  COMMEKCE  INTEBE8TED. 

The  reasons  for  the  demand  for  an  increased  width  and  depth  of  channel  and 
the  amount  of  commerce  interested  are  fully  set  forth  in  the  letters  from  the 
Business  Men's  Association  of  Pawtucket,  which  will  be  found  appended  to  this 
report. 

The  statements  contained  in  these  letters  are  believed  to  be  substantially  correct. 

ESTIMATES  OF  THE  COST  OF  IMPBOVEMBNT. 

It  will  be  observed  that  the  business  men  of  Pawtucket  desire  a  channel  with 
a  minimum  width  of  150  feet  and  12  feet  deep  at  mean  low  water,  and  I  have 
prepared  an  estimate  of  the  cost  of  such  a  channel  extending  from  the  deep  water 
just  above  Red  Bridge  to  a  point  in  the  natural  channel  where  the  ledge  rock 
appears  at  depths  less  than  12  feet  below  mean  low  water.    This,  as  before  stated, 
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is  opposite  Grant  A  Co.'s  Wharf,  and  about  760  feet  below  the  bridge  at  Paw- 
tucket.  From  this  point  to  the  bridge  I  have  estimated  for  a  channel  in  rock 
cutting  40  feet  wide  and  to  a  deptli  of  12  feet  at  mean  low  water. 

The  ezcaTation,  at  tlie  expense  of  General  Government,  of  a  teide  channel 
through  the  rock  which  lies  between  the  wharves  on  either  side  of  the  river  is 
probably  out  of  the  question,  on  account  of  the  expense,  and,  in  my  judgment, 
is  Dot  necessary,  since  the  river  here  is  very  narrow.  The  proposed  rock  cutting 
is  short,  and  there  are  on  the  east  side,  as  will  be  observed  on  the  plat,  two  natural 
side  pockets  or  basins  of  18  feet  depth  and  more,  one  at  the  mouth  of  the  proposed 
narrow  channel  and  the  other  about  midway  to  the  bridge,  where  vessels  can  lie 
when  waiting  to  pass  or  to  get  to  theii  berths  at  the  wharves.  These  waiting 
basios  would,  I  think,  be  found  quite  sufficient  in  size,  since  vessels  destined  for 
Pawtucket,  as  a  general  rule,  remain  in  Providence  River  until  their  berths  at 
Pawtucket  are  ready  for  them. 

The  channel  through  the  rock,  of  the  dimeuMons  above  stated,  being  furnished 
at  the  expense  of  General  Government,  the  rfmHinder  of  the  expense  necewary 
for  providing  means  io  get  deep-drMUght  vessels  lo  the  wliarves  namely,  tlie 
berths  at  the  wharves  and  communicati(»ns  from  them  to  the  channel,  would 
doubtless  be  provided  for  by  the  wharf-owners. 

The  following  is  the  estimate  above  referred  to: 

lUIH  CKAmSML  12  7EBT  DKIP  AT  ]»AH  LOW  WATBB,  XHD  160  FKST  WISE  rilOX  RID  BRIDOS 
TO  THB  LBDOB  OFPOBITB  OBANT  A  CO.'B  WHABF,  THBXOB  TO  PAWTUCKBT  BRIDOB  40  FBBT 
WIDK. 

Kod  excaTOtion,  240,667  cable  yards,  at  35  cent* $86,888 

Gmv«l  and  land  ezcaration,  888,000  cable  yarda,  at  60  eenta 104,000 

Bock  excavatloD,  6,467  coble  yarda,  at  $36 101,346 


$471,678 


I  have  estimated  the  costs  of  channels  of  other  widths  and  depths,  the  depth 
of  rock  cutting  in  each  case  being  the  depth  of  the  main  channel  below,  and 
they  are  as  follows: 

nus  OHANHBI.  100  nBT  WTDB  AND   12  FBBT  DBXP  AT   XBAN   LOW  WATXB.     BOCK  CTTTTnrO  40 

FBXT  WIDB. 

Had  excavation,  148,000  cable  yarda,  at  36  centa $61,800 

OraTel  and  sand  excavation,  278,667  cable  yards,  at  60  cents 180,388 

Seek  excavation,  6,407  eabic  yards,  at  $86 191,846 

$882,478 
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MAIN   CHANNXL  160  FBBT  WIDB   AVD   10  FEET  DEEP  AT   MEAN   LOW  WATER.     ROOK  COTTIHe  40 

FEET   WIDE. 

Mud  excavation,  150,607  cubic  yards,  at  35  cents $52,733 

Gravel  and  sand  excavation,  200,667  cubic  yards,  at  50  cents 133,334 

Bock  excavation,  3,400  cubic  yards,  at  $35 119,000 


$a06,00T 


MAIK   CHAKNEL  100  FEET  WIDE   AND  10  FEET  DEEP  AT  MEAN  LOW  WATER.     BOOK  CDTTINO  40 

FEET   WIDE. 

Mud  excavation,  03,333  cubic  yards,  at  35  cents $32,006 

Gravel  and  sand  excavation,  180,667  cubic  yards,  at  50  cents 93,334 

Bock  excavation,  3,400  cubic  yards,  at  $35 119,000 


$245,000 


A  dopth  of  12  feet  at  mean  low  water  (17  feet  at  mean  high  water)  is  doubtless 
required  for  the  commerce  of  Pawtucket,  and  if  we  make  a  channel  of  this  deptti, 
it  would  probably  be  sufficient  for  many  years  to  come.  I  am  inclined  to  doubt, 
however,  the  necessity  for  making  the  width  of  channel  as  great  as  150  feet,  since 
the  freights  between  the  port  of  Providence  and  Pawtucket  are  almost  exclusively 
propelled  by  steam.  If  the  width  in  the  first  instance  be  made  100  feet;  if  we 
cut  off  the  angles  so  as  to  widen  the  channel  at  these  points,  and  place  good  range 
beacons  on  the  shores  of  the  river  for  marking  the  axes  of  the  different  reaches 
of  the  channel,  I  think  it  will  be  sufficient  for  the  present. 

My  ju(Jgment  is,  therefore,  that  the  **  improvement  proper  to  be  made"  in  this 
case  is  a  channel  12  feet  deep  at  mean  low  water,  100  feet  wide  from  Red  Bridge 
to  the  ledge  opposite  Grant  &  Co.'s  Wharf,  thence  40  feet  wide  to  Pawtucket 
Bridge. 

The  estimate  of  the  cost  of  this  improvement  is  $882,478. 

In  view  of  the  serious  obstruction  to  the  navigation  of  Pawtucket  River  by 
the  present  Washington  Bridge,  and  of  the  delay  in  the  appointment  of  two  of 
the  commissioners,  under  the  recent  act  of  the  legislature  of  Rhode  Island,  which 
provides  for  the  rebuilding  of  this  bridge,  with  proper  draw-openings  and  the 
removal  of  stone  and  other  materials  which  have  been  deposited  under  and  above 
it,  it  is  recommended  that  the  first  appropriation  for  the  work  be  accompanied 
by  the  following  proviso: 

Provided  that  this  appropriation  shall  not  become  available  until  the  officer  in 
charge  shall  have  reported  that  the  rebuilding  of  Washington  Bridge,  with  good 
and  sufficient  draw-openings,  has  be^a  cprnmcncecl* 
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It  should  be  remarked,  in  concliulioQ,  that  in  estimating  the  cost  of  the  work 
allowance  has  been  made  for  the  difficulty  of  getting  tows  of  scows  containing 
the  excavated  material  through  the  bridges  near  the  mouth  of  the  river,  and  for 
the  long  distance  which  thej  must  be  taken  for  dumping.  The  soft  material 
should  not  in  any  case  be  dumped  where  it  will  be  carried  back  into  the  channels 
to  be  excavated  in  this  river  and  now  excavated  in  Providence  River.  Possibly 
it  may  be  safe  to  dump  the  gravel  in  the  shoal  places  of  Pawtucket  River,  but 

« 

probably  the  whole  of  the  excavated  material  will  have  to  be  towed  to  the  dump- 
ing ground  below  Prudence  Island,  in  Narragansett  Bay,  in  the  vicinity  of  Half 
Way  Rock,  which  is  now  used  in  the  improvement  of  Providence  River,  an 
average  distance  of  about  22  miles. 

Respectfully  submitted, 

GEORGE  H.  ELLIOT. 

Lieut.  M.  of  Engineers, 
Brig.  Gen.  H.  G.  Wright. 

Chief  of  Engineers,  U.  8.  A. 


Air  Act  providing  for  clearing  the  channel  of  the  Seekonk  River  at  India  Point, 
in  Providence,  of  obstructions,  and  for  the  construction  of  a  bridge  near  the 
site  of  the  Providence  Washington  Bridge. 

It  is  enacted  by  the  Oeneral  AseenMy  as  foUotes: 

Sbction  1.  The  city  of  Providence  may  elect,  on  or  before  the  1st  day  of  July, 
A.  D.  1883,  to  remove  forthwith  the  stone  and  other  materials  deposited  in  the 
Seekonk  Kiver,  under  and  near  Washington  Bridge,  so  called,  at  India  Point,  in 
said  city,  from  said  river,  and  cause  the  channel  thereof  under  and  around  said 
bridge  to  be  dredged  and  cleared  of  all  obstructions  to  the  flow  of  the  tides  into 
and  out  of  said  river,  to  a  depth  of  15  feet  at  low  water,  and  reconstruct  said 
bridge  with  a  swing-draw  in  the  main  channel  of  said  river,  with  an  opening  on 
each  side  of  said  draw,  not  less  than  80  feet  wide,  for  the  safe  and  convenient 
passage  of  vessels  navigating  said  river  through  the  same,  in  such  manner  as  the 
harbor  commissioners  shall  approve. 

Sec.  2.  If  the  said  city  council  shall  elect  within  the  time  limited  in  the  pre- 
ceding section  to  dredge  and  clear  the  channel  of  said  river  and  reconstruct  said 
Washington  Bridge  in  the  manner  prescribed  in  said  section,  the  city  shall  cause 
•aid  work  to  be  completed  to  the  satisfaction  of  the  harbor  commissioners  within 
one  year  from  the  time  such  election  shall  be  made  by  said  city  council;  and  the 
obligations  of  said  city  under  an  act  entitled  "An  act  in  relation  to  the  Provi- 
dence Washington  Bridge  and  the  draws  in  the  bridges  of  the  Seekonk  River," 
passed  at  the  January  session,  1859,  and  accepted  by  said  city  April  12.  1859,  to 
maintain  and  keep  in  repair  said  Washington  Bridge  and  draw,  shall  remain  in 
full  force  in  respect  to  said  reconstructed  bridge  and  draw. 
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Sbc.  8.  If  the  city  council  of  the  city  of  Providence  shall  not  elect  within 
the  time  limited  in  section  1,  to  reconstruct  said  Washington  Bridge  in  the  man- 
ner aforesaid,  a  new  bridge  over  said  river,  on  or  near  the  site  of  said  Washington 
Bridge,  shall  be  built,  with  a  swing-draw  therein,  with  an  opening  on  each  side 
of  said  draw  not  less  than  80  feet  wide,  so  located  with  reference  to  the  channel 
and  currents  of  the  river  as  to  be  most  safe  and  convenient  for  the  passage  of 
vessels  navigating  said  river  through  the  same,  in  such  place  and  manner  as  shall 
be  determined  by  five  bridge  commissioners,  of  whom  two  shall  be  appointed  bj 
the  city  council  of  said  city,  two  by  the  governor,  and  one  by  the  town  council 
of  the  town  of  East  Providence.  And  if  said  new  bridge  shall  be  constructed 
upon  the  site  of  the  present  Washington  Bridge,  the  said  commissioners  shall 
first  remove  the  Washington  Bridge  and  dredge  and  clear  the  channel  under  and 
near  the  same  of  all  obstructions  to  the  flow  of  the  tides  and  to  navigation,  to  a 
depth  of  not  less  than  15  feet  at  low  water. 

Bbc.  4.  The  bridge  commissioners  so  appointed  shall  cause,  within  two  years 
from  the  time  of  their  appointment,  said  new  bridge  to  be  constructed  and  com- 
pleted according  to  plans  and  specifications  by  them  approved;  and  when  the 
same  shall  be  completed  and  opened  for  public  travel,  the  said  commissioners,  in 
case  said  bridge  shall  be  on  a  site  other  than  that  of  the  present  Washington 
Bridge,  shall  cause  the  present  Washington  Bridge  to  be  removed  from  said  river, 
together  with  the  piers  and  piling  thereof  and  connected  therewith,  and  shall  also 
cause  the  channel  of  said  river  to  be  dredged  under  and  about  said  Washington 
Bridge  and  said  new  bridge,  to  a  depth  of  not  less  than  15  feet  at  low  water,  and 
in  such  a  manner  as  the  harbor  commissioners  may  direct,  and  deliver  to  said 
cily  the  materials  composing  said  bridge,  piers  and  piling,  for  the  use  of  said  city. 
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PAWTT70KBT,  R  I.,  June  14, 1883. 

Dbar  Sir:  Your  favor  of  May  22,  addressed  to  the  Pawtucket  Business  Men's 
Association,  was  duly  received,  and  the  undersigned,  a  committee  appointed  bj 
said  association  to  obtain  the  information  desired,  most  respectfully  submit  the 
following  statistics  of  the  commerce  in  Pawtucket  River  for  the  year  1882: 

Importi, 

Coal tons..  86,000 

Iron do. . .  5,800 

Gravel do . . .  800 

Clay do. . .  50 

North  River  stone do. . .  600 

Paving  Stone do. . .  240 

Brick 2,000.000 

Ammonia  water barrels  210,000 

Lime do. . .  2,500 

Cement do. . .  15,000 
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Long  lamber feet. .  9,000,000 

Short  lamber,  u  shingles,  laths,  clapboards,  etc do. . .  8,000,000 

Spool  lumber  (about) do. . .  2,000,000 

The  above  merchandise  was  received  chiefly  by  barges  and  sailing  vessels  car- 
rying from  150  to  600  tons  each,  and  drawing  from  7i  to  11  feet  of  water. 

The  number  of  water-craft  passed  through  the  draw-bridges  for  the  year  1882 
was  as  follows: 

Steamboata 402 

Tow-boats 760 

Sailing  vessels 418 

SaU-boatA 248 

Miscellaneous 468 

Total 2,281 

We  would  call  attention  to  the  fact  that  the  commerce  upon  the  river  is  stead- 
ily increasing;  also  that  extensive  manufacturing  establishments  are  now  being 
erected  upon  the  banks  of  the  river,  which  will  greatly  increase  the  commerce 
upon  the  same,  and  in  order  to  meet  the  demand  for  transportation  in  large  barges 
and  sailing  vessels,  increased  facilities  to  navigate  the  Pawtucket  River  should 
be  made  by  widening  and  deepening  the  channel  and  removing  the  obstructions. 

We  wish  especially  to  call  attention  to  an  obstruction  known  as  Seal  Rock,  lying 
nearly  in  the  middle  of  the  channel  of  the  river  at  the  head  of  navigation,  and 
we  hope  that  such  recommendation  will  be  made  as  will  cause  its  removal. 

All  of  which  is  most  respectfully  submitted. 

Geo.  E.  Newell, 
Geo.  p.  Graitt, 
Henrt  F.  Jbnks, 

CommiUee, 
George  H.  Elliot, 

Lieut,  €ol.  of  Engineers,  V.  8.  A, 


Pawtucket,  August  2,  1888. 

Dear  Sir:  We,  the  undersigned  committee,  beg  leave  to  submit  the  following 
supplemental  report  in  accordance  with  your  request  to  furnish  additional  infor- 
mation respecting  the  commerce  and  manufactures  that  would  be  benefited  by 
further  improvement  of  the  Pawtucket  River. 

Pawtucket,  situated  at  the  head  of  navigation,  4  miles  above  Proridence,  be- 
comes a  distributing  point  for  merchandise  to  supply  an  exteufiive  inland  trade. 
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Among  the  towns  which  draw  more  or  less  of  their  supplies  from  Pawtucket, 
may  be  mentioned  East  Providence,  Seekonk,  Rehoboth,  Attleboro',  Mansfield, 
Wrentham,  Franklin,  Cumberland,  Lincoln,  Smithfield  and  North  Providence. 

Pawtucket  naturally  commands  the  trade  of  the  territory  for  half  the  distance 
to  Boston  and  entire  valley  of  the  Blackstone  River.  One  hundred  and  thirty 
trains  over  Boston  and  Providence,  the  Providence  and  Worcester,  and  the  Mew 
York  and  New  England  railroads  pass  through  this  place  daily.  Its  convenience 
for  transportation  by  rail,  the  facility  with  which  its  citizens  can  reach  all  the 
large  centers  of  business,  together  with  its  manufacturing  and  mechanical  indus- 
tries, have  attracted  people  from  various  parts  of  the  world  to  settle  here. 

The  growth  of  Pawtucket  has  been  rapidly  increasing.  In  1865  there  were 
5,000  inhabitants;  at  the  present  time,  1883,  there  are  between  23,000  and  25,000. 
If  we  include  the  immediate  villages  of  Central  Falls,  Valley  Falls,  Lonsdale  and 
Saylesville,  we  may  safely  say  we  have  a  population  of  upward  of  85,000. 

Within  these  limits  there  is  a  great  variety  and  a  vast  amount  of  manufacturing 
and  mechanical  industries  carried  on,  and  from  which  the  General  Government 
has  in  years  past  received  large  revenues.  They  paid  during  the  fiscal  year  ending 
June  80.  1866,  $636,691.98  into  the  office  of  the  assessors  for  internal  revenue  for 
the  first  district  of  Rhode  Island. 

The  revenue  from  the  Pawtucket  post-office  for  the  fiscal  year  ending  December 
31,  1882,  was  $12,298.28,  which  will  give  you  some  idea  of  the  business  which  is 
transacted  here  at  the  present  time. 

Pawtucket  is  largely  a  manufacturing  community,  and  in  the  extent  and  variety 
of  its  manufactures  is  not  surpassed  by  any  place  of  equal  size  in  the  United 
States.  It  contains  some  of  the  largest  establishments  of  their  kind  which  are 
to  be  found  in  the  country,  among  which  may  be  mentioned  the  Conant  Thread 
Company,  manufacturers  of  the  J.  &  P.  Coats  spool  cotton,  with  a  capital  of 
$8,000,000,  and  employing  over  2,000  operatives,  and  consuming  in  the  single 
item  of  coal  20,000  tons  annually. 

The  W.  F.  &  F.  C.  Sayles  bleacheries,  with  their  manufacturing  establishments, 
employ  over  1,500  hands,  and  their  consumption  of  coal  per  annum  is  15,000  tons. 

The  Rhode  Island  Horse  Shoe  Company,  situated  in  Valley  Falls,  in  the  imme- 
diate vicinity  of  this  place,  is  the  largest  of  its  kind  in  the  world,  and  calls  for  a 
transportation  of  150  tons  per  day,  with  a  consumption  of  12,000  tons  of  coal  per 
annum. 

Without  entering  further  into  detail,  we  would  add  that  not  less  than  $25,000,- 
000  are  invested  in  the  dijfferent  manufacturing  industries,  all  of  which  could  not 
fail  of  being  benefited  by  the  removal  of  the  obstructions  and  the  improvement 
of  the  channel  of  the  Pawtucket  River. 

The  specific  improvements  needed  to  put  the  river  in  proper  condition  are  the 
removal  of  the  obstructions  at  the  Railroad  and  Washington  Bridges,  the  straight- 
ening, widening  and  deepening  of  the  channel,  so  that  when  completed  it  shall 
have  a  width  of  150  to  200  feet  and  a  depth  of  12  feet  at  low  water;  also  the  re- 
moval of  iSeal  Rock,  near  the  bead  of  navigation. 

Provision  has  been  made  by  the  State  government  for  the  removal  of  the  present 
Washington  Bridge  and  the  obstructions  under  the  same,  making  a  depth  of  water 
of  not  less  than  15  feet  at  low  water;  also  providing  for  five  commissioners,  to  be 
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appointed  by  the  State,  the  town  of  East  Providenee,  and  the  city  of  Providence, 
to  execute  the  foregoing  provision,  build  a  bridge  in  place  of  the  present  Wash- 
ington Bridge,  with  a  draw  having  two  openings  of  80  feet  in  width,  and  two 
years'  time  has  been  allowed  the  commissioners  for  the  completion  of  the  work. 
Commissioners  have  already  been  appointed  by  the  State  and  the  town  of  East 
Providence. 

All  of  which  is  most  respectfully  submitted. 

Obo.  E.  Newbll, 
Qeo.  p.  Grant, 
Hbnbt  F.  Jbnks. 
Committee  of  Patotueket  Bueinem  Men's  AseoeiaUon, 
Gbobob  H.  Elliot, 

Ueut,  Ool.  U.  8,  Engineere. 


In  making  the  borings  in  the  bed  of  the  Pawtucket,  very  good  results  were 
obtained  by  the  use  of  a  hydraulic  process  which  was  employed  by  Mr.  A.  P. 
Boiler,  the  distinguished  bridge  engineer,  in  making  the  very  deep  borings  (75 
feet  into  a  bottom  overlaid  by  50  feet  of  water)  at  the  site  of  tfae  proposed  bridge 
over  the  Thames  River,  at  New  London,  Conn.    It  may  be  thus  described : 

A  piece  of  gas- pipe  of  the  length  required  is  driven  well  into  the  bottom.  A 
smaller  pipe,  with  a  chisel  end,  through  which  have  been  drilled  two  small  (about 
one-eighth  inch)  holes  inclined  downwards  and  outwards,  is  lowered  through  the 
larger  pipe  until  it  strikes  the  ground.  A  piece  of  hose  connects  the  top  of  the 
interior  pipe  with  a  force-pump,  from  which  a  suction  hose  leads  down  the  side 
of  the  vessel  or  scow  used' in  making  the  borings  into  the  water.  A  catch-basin 
is  screwed  to  the  top  of  the  exterior  pipe.  When  water  is  pumped  into  the  inner 
pipe  by  two  men  at  the  brakes,  and  the  pipe  is  turned  and  gently  jumped  up  and 
down  by  a  third  man,  the  water  issues  through  the  small  holes  in  the  lower  end 
with  great  velocity,  and  the  material  of  the  bottom  is  loosened  and  forced  up 
with  the  water  through  the  annular  space  between  the  two  pipes. 

The  kinds  of  material  through  which  the  boring  is  made  are  exhibited  in  the 
catch-basin,  and  the  depth  of  each  is  measured  by  the  penetration  of  the  interior 
pipe,  to  which  as  many  lengths  are  added  as  required.  In  our  use  the  interior 
pipe  was  one-half  inch  and  the  exterior  pipe  was  li-inch  gas-pipe.  Two-inch 
pipe  was  also  used  for  the  latter. 

It  should  be  remarked  that  when  a  stratum  of  gravel  was  encountered,  the 
apparatus  did  not  work  as  well  as  in  soft  material.  It  was  found  difficult  in  such 
cases  to  get  the  exterior  pipe  far  enough  into  the  bottom  to  prevent  the  water 
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from  being  forced  up  outside,  rather  than  inside  of  that  pipe.  The  gravel  also 
clogged  the  annular  space  between  the  two  pipes.  In  gravel  it  is  necessary  to 
raise  the  interior  pipe  and  substitute  a  solid  end  or  an  auger  for  the  chisel  end 
before  described,  and  to  drill  or  bore  through  the  gravel  stratum  nntil  the  required 
depth  is  reached. 
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ImprovemerU  of  Providence  Biter  and  Nafragan9ett  Bay,  Bhode  Idand, 

Providence  River  is  an  estuary  of  Narragansett  Bay»  extending  from  Nayat 
Point  to  the  city  of  Providence.  Its  length  is  about  7  miles  and  its  width  varies 
from  1.000  feet  to  2  miles.  At  its  head  it  is  joined  by  the  Pawtucket  River,  ex- 
tending 5  miles  further,  to  the  town  of  Pawtucket.  The  mean  rise  and  fall  of 
the  tide  is  4.7  feet. 

ORIGINAL   CONDITION. 

Before  the  improvement  of  the  river  was  commenced,  in  1853,  at  one  point  in 
the  channel — a  place  called  "The  Crook,"  at  the  junction  of  Providence  River 
with  the  Pawtucket— the  available  low-water  depth  was  but  4i  feet,  and  Bulk- 
head Rock,  with  but  7  to  8  feet  of  water  upon  it  at  low  water,  with  deep  water 
around  it,  was  a  dangerous  obstruction  between  Pawtuxet  Bhoal  and  Field's 
Point 

PLANS  OF  IMPROVEMENT. 

There  was  expended  between  1852  and  the  80th  of  June,  1882.  $200,459.84  in 
deepening  the  channel,  first  to  9  feet,  then  to  12  feet,  then  to  14  feet,  and  again 
to  28  feet,  as  the  increasing  sizes  of  vessels  and  the  growing  commerce  of  Prov- 
idence demanded.  Bulkhead  Rock  was  also  removed,  during  this  period,  to  t 
depth  of  20  feet  below  mean  low  water. 

The  approved  project  of  1882,  under  which  we  are  now  working,  provides  for 
a  channel  25  feet  deep  and  800  feet  wide,  suitable  for  large  ocean  vessels,  extend- 
ing from  Fox  Point,  in  the  city  of  Providence,  to  the  deep  water  of  Narragansett 
Bay,  and  for  an  anchorage-basin  between  Fox  and  Field's  Points  of  the  following 
dimensions  in  cross-section,  viz. : 

800  feet  wide 25 

500  feet  wide 20 

725feetwide 18 

WOfeetwide 12 

1,060  feet  wide « 
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The  estimated  cost  of  this  project  was  9445,000.  To  this  should  be  added  the 
estimated  cost— $115,000— of  enlarging  the  channel  below  Field*s  Point,  so  that 
from  this  point  to  Sabin's  Point  Light  there  will  not  be  less  than  600  feet  of 
width  at  a  depth  of  18  feet  at  mean  low  water,  and  700  feet  of  width  at  a  depth 
of  14  feet;  and  also  the  cost  of  removing  Green  Jacket  8hoal,  which  occupies  a 
▼ery  valuable  portion  of  the  harbor  immediately  in  front  of  the  city.  It  may  not 
be  thought  necessary  in  the  first  instance  to  excavate  this  shoal  deeper  than  20 
feel  at  mean  low  water,  but  within  a  short  time  the  commerce  of  Providence  will 
doubtless  demand  its  removal  to  a  depth  of  not  less  than  25  feet  at  mean  low 
water.  The  cost  of  this  work  cannot  be  estimated  before  the  survey  required 
to  determine  the  quantity,  and  the  boring  to  discover  the  character  of  the  material 
to  be  removed,  which  are  now  in  progress,  are  finished. 

The  25-foot  channel  just  mentioned  has  been  laid  out  in  straight  reaches  (with 
enlargements  at  the  angles),  with  a  view  to  lighting  them  by  range  or  leading 
lights,  such  as  are  in  use  in  similar  cases  in  Chesapeake  Bay,  Delaware  River, 
and  other  localities,  if  it  should  be  found  necessary. 

DESCRIPTION  OP  THE  REACHES  OF  THE  25-FOOT  CHANNEL,   300  FEET  WIDE. 

Prolongations  of  the  various  reaches  of  the  25-foot  channel  fall  on  the  land  as 
follows  (the  stone  '*  bounds"  used  to  permanently  mark  the  lines  are  6  inches 
square,  with  drill-holes  in  the  centers  of  the  tops) : 

Fox  Point  Beach. — The  middle  line  of  this  reach  is  marked  by  two  stone 
bounds  on  Sassafras  Point,  one  about  100  feet  from  the  north  shore  and  the  other 
on  a  hill  about  600  feet  further  south. 

Sauafras  Point  Beach. — The  east  line  of  this  reach  is  marked  on  Field's  Point 
by  a  stone  bound  set  even  with  the  surface  of  the  ground  on  the  slope  of  the  hill 
south  of  the  road,  which  bound  is  87  feet  southerly  from  the  southwest  corner 
of  the  Shore  House,  and  by  a  point  on  Poiut  Street  Bridge  11.8  feet  from  the 
face  of  the  west  abutment. 

Field's  Point  Beaeh.-^The  middle  line  of  this  reach  is  marked  by  a  small  drill 
driven  into  the  rock  and  covered  by  a  mound  of  small  stones  on  the  northeast 
end  of  Whortleberry  Island,  and  by  the  southwest  corner  of  the  brick  office  of 
the  Providence  Gas  Company,  on  the  corner  of  Arnold  avenue  and  Public  street. 

Pomhctm  Beach. — The  middle  line  of  this  reach  is  marked  by  a  stone  bound  on 
the  north  side  of  Kettle  Point,  and  by  one  about  400  feet  from  the  shore  near  a 
fence  which  runs  northeasterly  from  Devil's  Hand  Rock. 

Pawiua^  Beach. — The  middle  line  of  this  reach  is  marked  by  two  stone  bounds, 
one  near  the  center  of  the  island  southeast  of  Pomham  Light  and  the  other  on 
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the  mainland  east  of  the  railroad  and  about  125  feet  northwest  of  a  small  red 
house. 

Oaspee  Beaeh.—The  middle  line  of  this  reach  is  marked  by  two  stone  bounds, 
one  on  Gonimicut  Point,  in  open  land,  and  the  other  on  the  south  side  of  Field's 
Point,  north  of  a  group  of  bath-houses  on  the  south  shore  of  the  point  and  aboat 
40  feet  from  high-water  line. 

AMOUNT  EXPENDED  AND  RESULTS  TO  JUNE  30,   1883. 

The  amount  expended  on  the  present  project  up  to  the  close  of  the  fiscal  year 
ending  June  80,  1883,  including  liabilities  outstanding  at  that  date,  was  $85,- 
274.26,  with  the  following  results:  In  the  six  straight  reaches  into  which  the 
25-foot  channel  had  been  divided,  the  following  widths  had  been  made:  Fox 
Point  Reach,  180  feet;  Sassafras  Point  Reach,  230  feet;  Fleld^s  Point  Reach,  200 
feet;  in  the  Pomham  Reach  no  work  was  done;  Pawtuxet  Reach,  120  feet;  and 
Gaspee  Reach,  200  feet. 

OPERATIONS  DURING  THE  LAST  FISCAL  YEAR. 

At  the  beginning  of  the  last  fiscal  year  the  excavation  of  the  25-foot  channel 
was  in  progress,  under  a  contract  with  the  Atlantic  Dredging  Company,  of  Brook- 
lyn, N.  Y.,  described  in  the  last  Annual  Report,  and  it  continued  until  the  Slst 
of  November,  1883,  when  the  contract  was  completed.  The  amount  of  material 
removed  during  the  fiscal  year  was  217,724  cubic  yards,  including  48,016  cubic 
yards  excavated  from  Long  Bed,  and  eastward  of  the  25-foot  channel  in  the 
Field's  Point  Reach,  in  making  a  depth  of  20  feet  at  mean  low  water.  Mr.  W. 
C.  Simmons,  Jr. ,  was  local  inspector  of  the  work. 

An  elaborate  hydrographic  survey  of  the  areas  yet  to  be  excavated,  for  deter, 
mining  the  amount  of  material  necessary  to  be  removed  in  the  completion  of  the 
present  approved  project,  was  made  in  November  and  December,  1888,  by  As- 
sistant Engineer  Norman  W.  Eayrs,  assisted  by  a  party  in.  the  United  States 
schooner  Surveyor.  Mr.  Eayrs  made  also  a  large  number  of  borings  for  the 
purpose  of  ascertaining  the  character  of  the  bottom  within  these  areas,  and  the 
information  gained  will  be  incorporated  in  the  next  specifications  for  contracts 
for  the  work. 

AMOUNT  EXPENDED  AND  PROGRESS  DURING  THE  LAST  FISCAL  TEAR. 

The  amount  expended  during  the  last  fiscal  year,  including  liabilities  oat- 
standing  June  30,  1884,  was  $40,572.23. 

The  25-foot  channel  in  the  Fox  Point,  the  Sassafras  Point,  and  the  Field's 
Point  reaches  was  carried  to  its  full  width  of  300  feet;  Pawtuxet  Reach  was 


HARBOR  commissioners'    REPORT.  27 

widened  to  200  feet,  and  work  on  the  Pomhftm  Reach  was  commenced.  In  ad- 
dition to  the  above,  that  part  of  the  Anchorage  Basin,  with  a  depth  of  20  feet, 
lying  to  the  eastward  of  the  25-foot  channel  in  the  Field's  Point  Reach,  was 
carried  as  far  as  was  contemplated  in  the  approved  project,  viz.,  800  feet  from 
the  axis  of  the  25-foot  channel.  It  was  found  necessary,  however,  to  leave  a 
little  of  the  point  of  Long  Bed  projecting  into  the  20-foot  channel  from  the  east- 
ward, the  material  being  found  too  hard  for  dredging  with  a  clam-shell  dredging 
machine,  and  also  a  small  amount  of  what  was  supposed  to  be  ledge  rock  (a  part 
of  Long  Bed)  in  the  26-foot  channel;  but  this  lies  so  deep  and  so  close  to  the 
eastern  side  of  this  channel  that  it  will  probably*  not  interfere  with  the  use  of  its 
entire  width. 

OFEIUTIONS  CONTEMPLATED  FOR  THE  FISCAL  TEAR  ENDING  JUNE  30,   1885. 

It  is  proposed,  with  the  available  remainder  of  the  appropriation  of  August  2, 
1882,  and  the  amount  appropriated  by  the  act  of  Congress  of  July  5,  1884,  to 
carry  the  25-foot  channel,  300  feet  wide,  to  the  deep  water  of  Narragansett  Bay, 
if  the  funds  permit,  and,  if  any  money  remains,  to  excavate  a  portion  of  the 
Anchorage  Basin  above  Field's  Point,  and  of  the  beating  channel  for  coasters 
and  local  traffic  below  Field's  Point.  It  is  also  proposed  to  remove  the  bowlders 
which  obstruct  Providence  River  at  the  mouth  of  Pawtuxet  River,  as  is  provided 
for  in  the  act  of  July  5,  1884. 

A  plat  of  Providence  River  accompanies  this  report. 

Providence  River  is  in  the  collection  district  of  Providence,  which  is  a  port  of 
entry.  The  amount  of  revenue  collected  during  the  last  fiscal  year  was  $202,- 
227.57.  The  nearest  light-houses  are  the  six  light-houses  in  Providence  River. 
The  nearest  fortifications  are  fort  on  Dutch  Island  and  Fort  Adams,  Rhode  Island. 

MONET  STATEMENT. 

July  1.  1888,  amount  available $48,190  28 

July  1, 1884,  amount  expended  during  fiscal  year,  exclu- 
sive of  outstanding  liabilities  July  1,  1883 $40,569  53 

July  1, 1884,  outstanding  liabilities 2  70 

40,572  23 

July  1,  1884,  amount  available 2,618  00 

Amount  appropriated  by  act  approved  July  5,  1884 85,000  00 

Amount  available  for  fiscal  year  ending  June  30,  1885 87,618  00 

Amount  (estimated)  required  for  completion  of  existing  project. . . .  235,000  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,  1886 100,000  00 
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commercial  statistics. 

Providence  Board  of  Trade, 
Secr£Tart*8  Office, 

Providence,  June  16, 1884. 

Sir:  In  reply  to  your  favor  of  7th  instant,  I  have  the  honor  to  hand  you  some 
statistics  of  this  port  for  the  year  1888. 

By  comparison  with  the  reports  of  former  years,  you  will  observe  that,  not- 
withstanding the  extreme  business  depression  of  the  past  year,  the  aggregate 
tonnage  of  the  merchandise  received  at  this  port  has  increased,  while  the  number 
of  vessels  arriving  has  slightly  decreased,  thus  further  illustrating  the  fact  to 
which  I  alluded  in  a  previous  communication,  that  the  size  of  the  vessels  used 
in  our  coastwise  traffic  is  steadily  increasing,  making  it  absolutely  necessary  that 
the  work  on  our  river  and  bay  that  has  been  so  auspiciously  commenced  should 
be  completed  as  soon  as  practicable.  If  I  can  be  of  any  further  service  to  you, 
please  command  me. 

Your  obedient  servant, 

Chab.  H.  Mbrriman, 

PrtnderU, 
Geo.  H.  Elliot, 

Lieut-Col.  of  Engineers. 

P.  8.— I  do  not  mention  the  exports  coastwise  of  Providence,  because  it  is  not 

in  my  power  to  get  accurate  statistics  of  them,  as  they  consist  principally  of 

manufactures  of  cotton,  wool,  iron,  eto.,  coming  not  only  from  our  own  city  and 

Btato,  but  from  all  of  central  New  England,  constituting  the  freight  of  the  lines 

of  steamers  from  this  port  to  New  York,  Philadelphia,  Norfolk  and  Baltimore. 

The  value  of  these  cargoes  exceeds  |500,000  daily,  and  it  is  their  protection  that 

demands  every  possible  improvement  in  our  harbor  and  bay. 

Yours  truly, 

C.  H.  Mbrriman, 

PrenderU. 


SHIPPING  at  the  port  OF  PROVIDENCE,   RHODE   ISLAND,   FOR  THE   TEAR  1883. 


Arrivals,  foreign,  60,  of  which  20  were  American,  bringing — 

Lumber. feet . .  2,612,000 

Shingles 5,440,600 

Laths 704,100 

Pickets 22,000 

Potatoes bushels. .  8,500 

Bait pounds . .  8,861,610 

Logwood tons. .  1,834 

Piling 650 

Brimstone * tons. .  1,186 

Molasses gallons . .  144,237 

Scrap  iron tons. .  885 
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Pig  iron tons. .  700 

Shipping  coastwise 4,918 

Cotton bales..  220,817 

Wool bales..  38,581 

Flour. barrels . .  4, 595 

Grain bushels..  1,299,871 

Coal tons..  869,723 

TONNAGE  OF  THE  PORT  OF  PROYIDBNOB. 

Tom. 

110  sail  Teasels 15,697.44 

27  steam  Teasels 19,981.68 

Tonnage  of  coastwise  arrlTals 2,567,000 


LETTER  OF  COLLECTOR  OF  CUSTOMS  AT  PROYIDBNGE,  RHODE  ISLAND. 

■ 

CnsTOM-HousE,  Protidengb,  R.  I., 

ColUetar's  Office,  June  30,  1884, 

Sir:  In  compliance  with  the  request  contained  in  your  letter  of  the  12th  in- 
stant, I  forward  herewith  statistics  of  the  trade  and  commerce  of  this  port  for 
the  year  ending  this  day. 

Very  respectfully, 

Ctrus  Harris, 

CoUeetor, 
Geo.  H.  Elliot, 

lAeut-Col,  of  Engineers. 


RIVER  statistics  FOR  THE  PORT  OF  PROYIDBNCE  FOR  THE  TEAR  1888. 


NUMBBB  Alio  TOMKAOX  OF  TX88KL8  SAID  TO  BSLONO  TO  THE  PORT. 


Deicription. 


Sail  vMs«la  of  20  tons  and  upwards. . . . 
^eam  vessels  of  20  tons  and  upwards. 

Sail  Teasels  under  20  tons 

Steam  vessels  under  20  tons 

Barges 


Total  tonnage. 


128 


Number. 

Tons. 

54 

12,870.00 

20 

18,453.11 

46 

402.03 

6 

98.36 

2 

701.04 

32,534.44 


ARRIVALS  BT  THE  MONTH,   AGCORDINQ  TO  MARINE  REPORT. 


January 267 

February 245 

March 828 

April 418 

May. 442 

June 518 


July 568 

August 570 

September 549 

October 401 

November 368 

December. 349 
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Arrivals  for  the  year 6,008 

Arrivals  of  under  20  tons  licensed,  but  not  reported 2,704 

Excursion  steamers  not  reported 547 

Tugs  with  tows  not  reported 298 

8,552 
Vessels  sailed 8,552 

Total  arrived  and  sailed 17,104 

Making  a  total  of  17,104  vessels  that  passed  up  and  down  Providence  River 
during  the  year  1883,  the  tonnage  of  which  is  estimated  to  be  4,522,768  tons. 

******** 

RECAPITULATION.  ^ 

Whole  number  of  vessels  belonging  to  the  port 128 

Tonnage  of  same t . . .  32,584 

Arrivals  for  the  year 8,552 

Vessels  sailed 8,552 

Tonnage  of  same 4,522,768 

Tons  of  freight  received  and  shipped 1,589,554 

Passengers 549,711 

Of  the  above,  it  is  known  that  the  following  have  gone  to  Pawtucket,  R  L, 
after  their  arrival  at  this  port: 

180  cargoes  of  coal tons. .  78,806 

36  cargoes  of  lumber do. . .  6,022 

12  cargoes  of  brick do. . .  1,518 

Passengers 31,199 

The  following  articles  were  received  by  way  of  the  river: 

Cotton bales. .  221,897 

Wool do...  38.860 

Flour barrels. .  4,676 

Grain bushels. .  1,814,565 

Coal tons. .  952,747 

Greatest  single  tonnage 2,888.20 

Greatest  draught  of  water 22.6 

Robert  A.  Tcrnbr, 

Inspector,  dte. 

N.  B. — The  number  of  thousands  of  passengers  carried  to  and  from  this  port 
by  the  Fall  River  line  of  steamers  I  have  been  unable  to  obtain;  therefore  the 
number  of  passengers  given  is  short  accordingly. 

R.  A.  T. 
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Improvement  of  Newport  Harbor ^  Rhode  Idand. 

This  harbor  is  on  the  main  entrance  to  Narragansett  Bay.  It  is  one  of  the 
most  important  harbors  on  the  coast,  providing  a  safe  roadstead  and  anchorage. 
Newport  itself  is  upon  an  inner  harbor,  separated  from  Narragansett  Bay  by  Goat 
Island  and  a  breakwater  which  extends  northerly  from  the  island  about  1,400 
feet.    The  mean  rise  and  fall  of  the  tide  is  about  8f  feet. 

ORIGINAL  CONDITION. 

Before  improvement,  the  capacity  of  the  inner  harbor  was  limited  by  shoals, 
and  it  was  not  adequate  to  the  number  and  size  of  vessels  seeking  it  for  refuge. 
The  southern  (the  main)  entrance  was  obstructed  by  a  bar  which  stretched  across 
it  from  Goat  Island  to  Lime  Rock,  and  the  general  business  wharves  of  the  city 
could  not  be  reached  at  low  tide  by  vessels  drawing  more  than  8  feet. 

FLANS  OF  IMPROVEMENT. 

The  original  project  for  the  improvement  and  its  modification  of  December  14, 
1880,  under  which  work  is  now  being  carried  on,  provided  for  a  channel  15  feet 
deep  at  mean  low  water,  through  the  bar  which  stretches  across  the  southern  en- 
trance from  Lime  Rock  to  Goat  Island;  a  channel  300  feet  wide  and  18  feet  4eep 
at  mean  low  water  from  the  18-foot  curve  to  Commercial  Wharf;  thence  outside 
of  and  along  the  harbor  line  south  a  channel  100  feet  wide  and  12  feet  deep  at 
mean  low  water;  a  channel  north  from  Commercial  Wharf,  outside  of  and  along 
the  harbor  line  to  a  point  opposite  Bull's  Wharf,  of  the  same  dimensions,  and 
thence  to  Long  Wharf  a  channel  100  feet  wide  and  7  feet  deep  at  mean  low 
water.  It  also  provided  for  cutting  off  the  point  of  the  spit  at  the  south  end  of 
Goat  Island  and  the  construction  of  a  jetty  on  the  southwest  shore  of  that  island 
to  arrest  the  drift  of  the  littoral  sand  and  gravel  into  the  entrance.  It  was  also 
intended  to  deepen  the  following  areas  to  13  feet  at  mean  low  water,  where  the 
material  of  the  bottom  was  not  hard,  and  to  lesser  depths  when  hard  pan  and 
rock  might  be  encountered:  The  area  included  between  the  18-foot  curve.  Com- 
mercial Wharf  on  the  north,  the  harbor  line  on  the  east,  and  a  line  drawn  from 
Perry  Mill  Wharf  to  Lime  Rock,  and  the  area  included  between  the  18-foot  curve 
and  a  line  drawn  from  the  northwest  corner  of  Commercial  Wharf  to  the  south- 
west corner  of  Long  Wharf;  also  to  deepen  to  10  feet  at  mean  low  water  the 
area  northwest  of  a  line  drawn  from  Lime  Rock  to  the  spindle  in  the  southeast 
part  of  the  harbor,  and  the  area  between  the  harbor  line  and  a  line  drawn  from 
the  northwest  corner  of  Commercial  Wharf  to  the  southwest  corner  of  Long 
Wharf. 
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AMOUNT  BXFBNDBD  AND  RB8ULTS  TO  JUNE  30,   1888. 

The  amount  expended  up  to  the  close  of  the  fiscal  year  ending  June  80, 1888, 
including  liabilities  outstanding  at  that  date,  was  $78,141.28,  with  the  following 
results:  A  jetty  on  the  southwest  shore  of  Goat  Island  150  feet  long  has  been 
constructed,  and  the  northern  angle  between  it  and  the  shore  quickly  filled  with 
sand  and  gravel,  showing  its  utility.  A  considerable  portion  of  the  spit  south  of 
Goat  Island  has  been  excavated,  first  to  12  feet,  then  to  13  feet,  at  mean  low 
water;  the  channel  from  the  18-foot  curve  to  the  harbor  line  at  Commercial 
Wharf  and  the  channel  outside  of  and  along  the  harbor  lines  have  been  excavated 
as  contemplated,  but  varying  somewhat  from  the  originally  projected  dimensions, 
and  with  the  addition  of  a  channel  50  feet  wide  and  12  feet  deep  at  mean  low 
water  along  the  northern  side  of  the  harbor  out  to  deep  water;  many  large  bowl- 
ders have  been  removed  from  the  bed  of  the  harbor;  its  anchorage  areas  of  from 
11  to  13  feet  depth  at  mean  low  water  have  been  increased  by  about  26  acres,  and 
the  distance  between  the  13-foot  curves  at  the  southern  entrance  has  been  widened 
about  250  feet. 

OFERATIONS  DURING  THE  LAST  FISCAL  YEAR. 

For  want  of  funds,  no  operations  have  been  in  progress  during  the  last  fiscal 
year,  except  a  survey  by  Assistant  Engineer  Norman  W.  Eayrs  to  determine  the 
amount,  and  borings  to  discover  the  character  of  the  materia],  of  the  bed  of  the 
harbor  yet  to  be  excavated,  for  use  in  the  preparation  of  specifications  for  futare 
contracts  for  carrying  on  the  work. 

OPERATIONS  CONTEMPLATED  FOR  THE  FISCAL  TEAR  ENDING  JUNE  80,   1885. 

With  the  available  remainder  of  the  appropriation  of  August  2,  1882,  and  the 
appropriation  made  by  act  of  Congress  of  July  6, 1884,  it  is  proposed  to  excavate 
to  not  less  than  15  feet  depth  at  mean  low  water,  and  to  such  width  as  may  he 
necessary,  at  the  southern  entrance  to  the  harbor,  and  to  13  feet  depth  within  tlie 
harbor;  to  remove  the  bowlders  recently  discovered  on  the  bed  of  the  harbor;  to 
repair  the  jetty  on  the  southeast  shore  of  Goat  Island,  and  to  construct  a  new 
jetty  further  north  on  the  same  shore. 

The  estimated  cost  of  the  project  under  which  we  are  now  working  was  $132,- 
000.    Of  this  amount,  there  has  been  appropriated  the  sum  of  $65,000. 

A  plat  of  Newport  Harbor  accompanies  this  report. 

Newport  is  in  the  collection  district  of  Newport,  and  is  a  port  of  entry.  The 
amount  of  revenue  collected  in  the  last  fiscal  year  was  $3,883.87.  The  nearest 
light-houses  are  Lime  Rock  and  Newport  (Goat  Island)  lights.  The  nearest  forti- 
fication is  Fort  Adams,  Newport,  Rhode  Island. 
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Jolj  1»  1888,  amount  available 

July  1,  1884,  amount  expended  during  fiscal  year,  excloslTe  of  out- 
standing liabilities  July  1.  1888 


$868  77 
297  97 


July  4, 1884,  amount  ayailable 

Amount  appropriated  by  act  approved  July  5,  1884. 


80  80 
20,000  00 


Amount  available  for  fiscal  year  ending  June  80, 1885 20,060  80 


Amount  (estimated)  required  for  completion  of  existing  project ....      67,000  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,  1886 50,000  00 


OOMMSBCIAL  STATISTICS. 


Custom- House,  Newport,  R.  L, 

OoUeetar's  Office,  July  IJ^  1884, 

Sib:  I  have  the  honor  to  acknowledge  the  receipt  of  your  letter  of  the  7th 
ultimo. 

During  the  year  ending  June  80,  1884,  about  5,000  vessels  of  all  classes  have 
arrived  at  this  port,  either  for  a  harbor  or  to  discharge  cargoes.  This  includes 
steam  and  sail  vessels  engaged  in  coasting  trade,  fisheries  and  yachting. 

During  the  year  ending  June  80,  1884,  nine  vessels  have  entered  this  port  from 
foreign  ports  and  discharged  their  cargoes.  Nine  vessels  have  cleared  from  this 
port  for  foreign  ports,  one  of  them  carrying  a  full  cargo. 

The  cargo  shipped  from  this  port  consisted  of— 


Artiele«. 


Flsb  guano > tona. . 

Shoou bnndlM. . 

Staves  and  headings do 

Iron  tanks. '. 

Carriage 


Total. 


Value. 


$2,950 

1,600 

900 

202 

536 

8,068 


The  cargoes  from  foreign  ports  consisted  of — 

Spruce  boards feet . .     551,336 

Spruce  laths pieces..  1,656,700 

Shingles 260,000 

Hemlock  boards feet. .     110,000 

Dtiring  the  year  there  has  been  landed  at  this  port  say— 
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Coal tong..      88,000 

Shingles. 3.500,000 

Laths 2,250,000 

Lumber feet..  9,000,000 

Lime barrels. .        8,000 

Cement do . . .  4,500 

Bricks 8,500,000 

Cotton ; bales..        1,500 

The  amount  of  revenue  colleibted  in  this  district  from  duties  on  imports,  ton- 
nage-tax, marine-hospital  tax,  inspection  of  steam  vessels,  and  miscellaneoufl 
receipts  for  the  year  ending  June  80,  1884,  is  $8,888.87. 

There  are  128  vessels  owned  in  and  hailing  from  this  port,  viz.,  114  sail  and  U 
steam. 

The  gross  tonnage  of  the  128  vessels  is  5,884.52  tons;  the  net  is  4,210.55  tons. 
The  tonnage  of  the  largest  vessel  is  708.69  tons  gross;  678.25  tons  net  The  ton- 
nage of  the  smallest  vessel  is  2.75  tons  gross;  2.17  tons  net.  The  largest  vessel 
draws  18  feet  when  loaded 

Trusting  the  statistics  above  referred  to  are  sufficient  for  your  purpose, 

1  remain,  respectfully, 

J.   H.   COZZBNS, 

ColkcUyr, 
Lieut.  Col.  Geo.  H.  Elliot. 


lbttbr  of  thb  btjfbbvi80r  of  the  old  oolont  btbamboat  oomfant. 

Old  Colony  Stbamboat  Cohfant, 

NewpoH,  R.  J.,  June  17,  IS84. 

Sir:  I  am  in  receipt  of  your  circular  letter  dated  June  7, 1884,  citing  certain 
requirements  of  the  Secretary  of  War  relative  to  commerce  and  navigation,  and 
asking  me  to  furnish  you  aggregate  statements  of  freight  and  passengers  to, 
from,  and  through  this  harbor  (Newport)  by  the  steamers  of  the  Old  Colony 
Steamboat  Company  during  the  year  1888. 

I  respectfully  submit  the  amount  of  freight  carried  by  the  steamers  of  this 
line  to,  from,  and  through  this  harbor  during  the  year  to  be  about  250,000  tons, 
and  the  number  of  passengers  to  be  about  270,000. 

By  way  of  other  recommendation,  I  cannot  now  do  better  than  refer  you  to 
the  following  extract  from  my  letter  of  August  20, 1888,  in  reply  to  your  inquiry 
on  this  same  subject  under  date  of  July  14,  1883,  in  which  it  is  stated  "that 
inasmuch  as  the  steamers  of  this  line  have  been  frequently  detained  in  the  chan- 
nel between  Lime  Rock  and  Goat  Island  at  low  tide  drawing  18  feet  of  water; 
that  an  additional  2  feet  or  a  total  depth  of  15  feet  is  necessary  at  all  times  to 
meet  the  requirements  of  the  draught  of  water  of  the  steamers  of  this  line.  The 
depth  of  water  in  channel  as  indicated  on  chart  at  mean  low  water  is  18  feet; 
but  inasmuch  as  there  are  times,  particularly  in  stormy  weather,  that  there  would 
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be  instead  of  18  feet,  as  marked  on  chart,  but  13  feet  of  water  in  mid-channel,  I 
would  suggest  dredging  the  channel  until  a  depth  of  16  feet  is  obtained  below 
your  present  low-water  mark.  This  would  insure  plenty  of  water  at  all  times 
of  tides  for  vessels  drawing  18  feet  to  pass  through.  Any  of  the  steamers  of 
this  line  with  an  ordinary  load  will  ground  in  present  channel  at  extreme  low 
water." 

Gborqb  Pierce, 
8up&rvi9or  Oid  Colony  Steamboat  Oom/pany, 
Gborgb  H.  Elliot, 

Lieut,  Col,  €f  EngvMerB,  U.  8,  A, 


letter  of  the  superietewdeet  of  the  newport  and  wickfobd  railroad 

and  steamboat  company. 

Superintendent's  Office, 

Newport  and  Wickford  JEUilroad  and  Steamboat  Company, 

Newport,  B,  /.,  June  11, 1884, 

Dear  Sir:  Your  letter  of  the  9th  instant  is  before  me,  and  I  have  to  say,  in 
reply  to  your  inquiries,  that  there  were  carried  by  the  steamers  of  this  line  during 
the  year  1888,  65,168  passengers;  also,  1,690  tons  merchandise. 
All  of  which  is  respectfully  submitted. 

Yours  truly, 

Theo.  Warren, 
SuperirUerkdent, 
Geo.  H.  Elliot, 

Lieut.  Col,  of  Engineere. 


Harbor  of  Btfuge  at  Block  leiand,  Shode  leland. 

This  island  is  a  part  of  the  State  of  Rhode  Island.  It  is  14  miles  east  of  Mon- 
tauk  Point,  the  eastern  end  of  Long  Island,  and  its  nearest  point  is  about  10 
miles  south  of  the  mainland.  Besides  the  wants  of  the  mackerel-fishing  fleet 
and  the  general  coast  navigation,  the  island  is  an  important  point  on  our  shores 
for  ocean  navigation.  It  has  a  signal  station,  connected  by  submarine  telegraph 
with  the  mainland.  Vessels  are  passing  the  island  at  all  times  and  on  all  sides  of 
it,  and  its  position  renders  it  of  national  importance.  A  plat  of  the  harbor  was 
published  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1880,  page  890. 

ORIGINAL  CONDITION. 

Before  the  construction  of  the  present  harbor  of  refuge,  Block  Island  had  no 
harbor  which  afforded  protection  for  decked  vessels.    The  only  ones  used  were 
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Open  boAts,  which,  on  the  approach  of  storms,  were  hauled  up  on  the  beach  by 
oxen.  The  largest  of  these  boats  were  of  about  10  tons  burden.  The  mean  rise 
and  fall  of  the  tide  is  about  8  feet. 

FLANS  OF  THE  WORKS. 

The  original  project  and  its  subsequent  modifications  provided  for  a  harbor 
of  refuge  on  the  eastern  side  of  the  island,  consisting  of  an  inner  harbor  for  the 
protection  of  small  vessels  and  an  exterior  harbor  for  large  ones.  The  former 
was  to  be  about  250  by  800  feet  in  area,  and  inclosed,  with  the  exception  of  an 
opening  80  feet  wide  on  the  seaside,  by  timber  crib- work  filled  with  stones  and 
resting  on  a  rip-rap  foundation.  The  exterior  harbor  was  to  be  formed  by  a  rip- 
rap breakwater,  designed  to  intercept  the  waves  from  the  eastward,  and  the  beds 
of  both  harbors  were  to  be  cleared  of  bowlders. 

The  next  project  (1881)  was  to  build  a  masonry  wall  on  the  east  side  of  the 
Inner  Harbor  in  lieu  of  the  old  crib-work  on  that  side,  which  was  in  danger  of 
breaking  down  in  storms,  and  also  to  protect  the  cliff  which  lies  to  the  eastward 
of  the  harbor,  the  material  of  which  was  carried  by  the  current  into  the  harbor, 
decreasing  its  depth. 

The  last  project  for  this  work  provided  for  renewing  the  Gk>vernment  wharf 
within  the  Inner  Harbor,  and  for  building  masonry  walls  on  the  north  and  west 
sides  of  the  harbor  to  replace  the  timber  crib-work  on  those  sides,  which  is  de- 
caying. 

AMOUNT  EXPENDED  AND  RESULTS  TO  JUNE  80,  1888. 


•; 
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The  Inner  Harbor  and  a  breakwater  about  1,400  feet  long,  built  in  prolongation 
of  the  eastern  side  of  the  Inner  Harbor,  were  constructed  in  the  years  1870  to 
1879,  inclusive.  About  800  feet  from  the  sea  end  of  the  breakwater,  which  is  in 
ab(>ut  24  feet  of  water,  an  opening  200  feet  wide,  with  a  draught  of  water  through 
it  of  18  feet,  was  left  for  the  passage  of  vessels.  The  utility  of  the  work  at  once 
became  apparent.  In  stormy  weather  the  Inner  Harbor  especially  was  often  filled 
with  coasters  and  fishermen,  and  it  soon  became  necessary  to  increase  its  depth 
from  7  feet,  to  which  it  had  originally  been  dredged  in  the  first  instance,  to  9 
feet  at  mean  low  water.  The  jetty  at  the  foot  of  the  cliff  and  the  masonry  sea- 
wall on  the  eastern  side  of  the  Inner  Harbor  were  in  progress  on  the  30th  of  June, 
1888,  and  the  total  expenditure  from  the  beginning  of  the  construction  of  the 
harbor  of  refuge  up  to  that  date,  including  liabilities  outstanding,  had  been  $295,- 
896.88. 
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OPERATIONB  DUBIHG  THE  LAST  FISCAL  TEAR. 

The  operations  of  the  last  fiscal  year  were  confliied  to  the  completion  of  the 
construction  of  a  sea-wall  on  the  eastern  side  of  the  Inner  Harbor  and  of  the  rip- 
rap Jetty  at  the  foot  of  the  cliffs. 

The  landing  wharf  within  the  Inner  Harbor  was  repaired  during  the  year,  and 
the  decayed  wharfing  on  the  eastern  side  of  the  Inner  Harbor  was  remoTed. 

Mr.  Joseph  £.  Cranston  was  the  local  inspector  of  the  work  from  April  10  to 
September  80,  1888»  and  Mr.  A.  H.  Dickens  from  Korember  14  to  December 
29,1888. 

AMonirr  expended  and  pboorbss  during  the  last  fiscal  tear. 

The  amount  expended  during  the  last  fiscal  year,  including  liabilities  outstand- 
ing June  80,  1884,  was  $10,968.65,  and  the  result  was  the  completion  of  the  jetty 
at  the  foot  of  the  cliffs  and  the  sea-wall  on  the  eastern  side  of  the  Inner  Harbor. 
Both  were  strongly  built  The  former  is  about  140  feet  and  the  latter  about  290 
feet  long.  The  landing  wharf  within  the  Inner  Harbor  was  repaired  suflSciently 
to  senre  untU  a  permanent  wharf  can  be  constructed. 

OPERATIONB  CONTBICFLATBD  FOR  THE  FISCAL  TEAR  ENDING  JUNE  80,   1885. 

It  is  proposed,  with  the  available  remainder  of  the  appropriation  of  August  2, 
1882,  and  the  amount  appropriated  by  the  act  of  Congress  of  July  6,  1884,  to 
replace  the  Goyemment  wharf  within  the  Inner  Harbor  by  a  substantial  struct- 
ure. To  this  wharf,  which  is  in  a  decayed  condition,  all  the  freight  carried  to 
and  from  the  island  is  brought,  and  at  it  are  landed  the  United  States  mails  and 
all  the  supplies  for  the  four  light-houses  on  the  island  and  the  steam  siren  (fog- 
signal). 

It  is  also  proposed  to  fill  the  gap  in  the  breakwater  to  exclude  the  heavy  sea 
which  now  rolls  through  it,  in  easterly  storms,  into  the  anchorage,  and  of  which 
complaint  is  made. 

The  estimated  cost  of  the  last  project  was  $80,000.  Of  this  amount,  there  has, 
been  appropriated  the  sum  of  $16,000. 

Block  Island  is  in  the  Newport  collection  district,  and  Newport  is  the  nearest 
port  of  entry.  There  is  no  duty  collected  at  the  island.  The  value  of  the  harbor 
is  mainly  as  a  harbor  of  refuge  for  coasting  vessels.  There  are  three  light-houses 
on  the  island,  the  north  and  south  lights  and  the  breakwater  light.  The  nearest 
fortification  is  Fort  Adams,  Newport,  R.  L 
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MONET  STATEMENT. 

July  1, 1883,  amount  available $14,103  67 

July  1,  1884,  amount  expended  during  fiscal  year,  exclu> 

sive  of  outstanding  liabilities  July  1,  1888 $10,962  48 

July  1,  1884,  outstanding  liabilities 11  17 

10,963  65 

July  1,  1884,  amount  available 8.140  02 

Amount  appropriated  by  act  approved  July  5,  1884 15,000  00 

Amount  available  for  fiscal  year  ending  June  30,  1885 18,140  02 

Amount  (estimated)  required  for  completion  of  existing  project 15,000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,  1886 15,000  00 


COMMERCIAL  STATISTICS. 

Block  Island,  R.  L,  June  30,  1884. 

Mt  Dear  Sir:  Your  circular  letter  of  June  7,  stating  that  "the  act  of  Con- 
gress of  June  23,  1866,  referring  to  works  of  river  and  harbor  improvement, 
requires  the  Secretary  of  War  to  state  annually,  and  as  far  as  practicable,  what 
amount  of  commerce  and  navigation  would  be  benefited  by  the  completion  of 
each  particular  work,''  and  that  "you  were  directed  to  furnish,  with  your  reports 
of  the  river  and  harbor  works  in  this  district,  statements  of  the  staple  articles  of 
freight,  such  as  coal,  iron,  cotton,  grain,  lumber,  and  other  merchandise  received 
and  shipped,  and  of  the  character,  number,  tonnage,  draught,  &c.,  of  vessels, 
whether  steam  or  sail,  which  arrived  and  departed  during  the  same  time,"  was 
received  by  me  in  due  time  and  has  received  my  careful  consideration.  Inclosed 
please  find  my  report,  which  I  do  not  claim  to  be  correct,  but  will  be  quite  as  near 
as  it  is  possible  to  get  it  with  no  data  to  refer  to. 

Trusting  that  the  report  may  answer  both  your  and  the  Department's  purposes, 

I  remain,  yours  very  respectfully, 

Nicholas  Ball. 
Lieut.  Col.  Qboroe  H.  Elliot. 


AMOUNT  OF  MERCHANDISE  RBGEIYBD  AND  EXPORTED  FROM  BLOCK  ISLAND  DUR- 

INO  THE  TEAR  ENDING  DECEMBER  81,  1883. 

Coal  received,  about tons. .        8,500 

Iron  received,  about , .  .do. . .  100 
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Grain  received,  aboat bashels. .        9,500 

Lumber  received feet..  2,500,000 

(xeneral  merchandise,  not  included  in  the  above,  shipped  and  received,  10,000 
tons. 

Arrivals  and  departures  of  steam  vessels,  1,500,  of  from  1,000  to  50  tons,  and 
from  3  to  10  feet  draught;  arrivals  and  departures  of  sailing  vessels,  105,000,  of 
from  10  to  200  tons,  and  from  2  to  10  feet  draught. 


Imprawment  of  LitUe  Narraganiett  Bay,  Wwde  liland  and  OonnecUeut 

Little  Narragansett  Bay  lies  on  the  north  side  of  the  eastern  entrance  from  the 
ocean  into  Long  Island  Sound,  and  is  inclosed  on  the  southern  and  eastern  sides 
by  a  long  and  narrow  tongue  of  land,  extending  from  the  mainland  at  Watch 
Hill,  first  westerly  and  then  northerly,  to  the  entrance  to  the  bay,  which  is  from 
the  outer  harbor  of  Stonington.  Pawcatuck  River,  upon  which  is  situated  the 
flourishing  commercial  and  manufacturing  town  of  Westerly,  R.  L,  empties  into 
the  eastern  side  of  the  bay,  and  has  been  improved  by  the  United  States.  A  map 
of  Little  Narragansett  Bay  was  published  in  the  Annual  Report  of  the  Chief  of 
Engineers  for  1879,  page  314. 

ORIGINAL  GOHDmON. 

The  navigable  draught  of  water  through  the  bay  before  improvement  was 
about  A\  feet  at  mean  low  water,  and  this  depth  limited  the  navigation  of  Paw- 
catuck River. 

PliAK  OF  IMPROVEMENT. 

The  project  of  1878  for  the  improvement  of  the  bay  provided  for  a  channel  200 
feet  wide  and  7i  feet  deep  at  mean  low  water,  extending  from  the  entrance  to 
the  bay  to  the  mouth  of  the  Pawcatuck,  and  the  removal  of  the  bowlders  which 
then. obstructed  navigation,  and  any  others  which  the  excavation  of  the  channel 
might  develop.  Subsequently  it  was  determined  to  clear  away  some  large  bowl- 
ders which  interfered  with  steamboat  navigation  between  this  channel  and  Watch 
HiU,  an  important  place  of  summer  resort.  The  estimated  cost  of  the  improve- 
ment was  $51,000. 

AMOUNT  EXPENDED  AND  RESULTS  TO  JUNE  30,   1883. 

The  amount  expended  up  to  the  close  of  the  fiscal  year  ending  June  30,  1883, 
including  liabilities  outstanding  at  that  date,  was  $34,864.16,  and  the  result  was 
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the  completion  of  the  project,  with  the  exception  of  the  remoyal  of  bowlders 
from  the  bottom  and  sides  of  the  Main  Channel  and  from  the  channel  leading  to 
Watch  Hill. 

▲MOUNT  KXPBNDED  AND  BEBULTB  DURING  THE  LAST  FISCAL  TEAR. 

During  the  last  fiscal  year  the  amount  expended,  including  liabilities  outstand- 
ing on  June  SO,  1884,  was  $992.80,  and  the  result  was  the  removal  of  about  one 
hundred  bowlders  from  the  Main  and  Watch  Hill  channels,  and  some  ledge  rock 
from  the  latter.  The  Main  Channel  was  left  quite  free  from  bowlders,  and  the 
Watch  Hill  Channel  was  increased  by  the  removal  of  bowlders  from  90  to  185 
feet  in  width.    It  is  probable  that  no  further  expenditures  will  be  required  upon  it. 

The  completed  channel  will  enable  steamers  and  vessels  drawing  from  9  to  10 
feet  of  water  bound  for  the  Pawcatuck  River  and  Westerly,  and  also  to  Watch 
HiU,  to  cross  the  bay.  Mr.  A.  H.  Dickens  was  local  inspector  of  the  work. 
The  total  cost  of  the  improvement  was  135,856.96.  No  further  appropriation  is 
asked  for  this  work. 

There  are  indications  that  the  construction  of  the  eastern  breakwater  in  the 
outer  harbor  of  Stonington  is  affecting  Bandy  Point,  on  the  southern  side  of  the 
entrance  into  Little  Narragansett  Bay,  and  comparative  surveys  should  be  made 
annually  at  this  point.  Range-marks  should  be  erected  on  Pawcatuck  Point,  on 
the  prolongation  of  the  axis  of  the  new  channel  through  the  bay,  and  the  re- 
j  mainder  of  the  last  appropriation  now  available  should  be  reserved  for  these 

A  purposes. 

1  Little  Narragansett  Bay  is  in  the  collection  district  of  Providence  and  Ston- 

I  ington,  the  dividing  line  passing  through  the  bay.    Providence  and  Stonington 

j  are  the  nearest  ports  of  entry.    The  revenue  collected  in  the  last  fiscal  year  wss: 

Providence,  $202,227.57;  Stonington,  $8,418.28.  The  nearest  light-houses  are 
A  the  Stonington  and  Watch  Hill  lights.    The  nearest  fortification  is  Fort  Trum' 

bull.  New  London,  Conn. 

MONET  STATEMENT. 

July  1, 1888,  amount  available $1,185  84 

July  1, 1884,  amount  expended  during  fiscal  year,  exclusive 

of  outstanding  liabilities  July  1, 1888 $986  88 

July  1,  1884,  outstanding  liabilities 6  47 

992  80 

Julyl,  1884,  amount  available 143  04 
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Preliminary  ExaTnination  of  Pa/wtuoBei  Ha/rbar,  Rhode  leland. 

In  compliaDce  with  the  requirements  of  the  river  and  harbor  act  of  August  2, 
1882, 1  visited  Pawtuxet,  R.  I.,  October  27,  and  made  a  personal  inspection  of 
the  harbor. 

This  harbor  is  at  the  mouth  of  the  Pawtuxet  River,  a  small  stream  which  en- 
ters Narragansett  Bay  from  the  west,  about  5  miles  south  of  Providence.  The 
river  has  considerable  fall  just  before  entering  the  bay,  and  at  this  point  a  dam 
has  been  built,  above  which  the  tide  does  not  flow.  The  harbor  proper  is  about 
600  yards  in  Its  longest  dimension  (north  and  south)  and  150  yards  wide;  it  is  well 
sheltered,  being  protected  from  the  east  along  its  entire  length  by  a  high  rocky 
peninsula.  Off  the  end  of  this  peninsula  and  in  the  mouth  of  the  harbor  are  a 
number  of  bowlders  which  obstruct  the  entrance  and  render  its  navigation  diffi- 
cult and  dangerous.  The  current  from  the  river  enters  and  crosses  the  harbor 
near  its  upper  end ;  it  is  then  deflected  to  the  west  shore  and  back  again  to  the 
east;  this  action  produces  a  series  of  bends  in  the  channel  where  the  depth  is 
sufficient,  with  shoal  spots  between. 

The  improvement  desired  is  the  removal  of  these  shoals  and  of  the  bowlders  at 
the  harbor's  mouth.  Should  this  be  accomplished,  the  harbor  would  be  a  con- 
venient one  for  the  business  of  the  place,  which,  though  not  large,  I  am  told  by 
those  interested  is  of  considerable  importance.  The  principal  industry  carried 
on  is  the  fish  and  oyster  business.  The  village  and  adjoining  country  receive  by 
water  their  supply  of  coal  and  building  materials,  which  now  they  are  obliged 
to  land  by  means  of  scows.  There  is  one  factory  in  the  place  producing  cheap 
jewelry  in  large  quantities.  The  water-power  was  formerly  valuable,  but  has 
suffered  by  the  supply  having  been  diverted  to  the  city  of  Providence. 

This  harbor  would  appear  to  be  one  of  those  where  the  interests  involved, 
though  small,  are  really  of  a  public  character,  and  one  which  would  be  worthy 
of  improvement  provided  the  cost,  determined  by  a  survey,  is  found  to  be  mod- 
erate. It  is  sought  by  a  variety  of  small  craft,  and  it  is  believed  that,  if  improved, 
the  navigation  would  be  considerably  increased. 

The  nature  of  the  improvement  is  dredging  and  the  removal  of  the  before - 

mentioned  bowlders,  and  the  result,  it  is  believed,  would  be  reasonably  perma- 

ment.    I  have,  therefore,  to  recommend  that  a  survey  be  made  to  ascertain  the 

cost  of  the  necessary  work;  the  sum  of  $200  is  sufficient  for  the  survey  and  map. 

Respectfully  submitted, 

J.  W.  Barlow, 

Mqjor  of  Engineere, 

New  London,  Oonn.,  November  10,  1882. 
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To  tJie  Honorable   the   General   Assembly  of  the  State  of  Rhode 
Island,  etc. : 

The  Board  of  Harbor  Commissioners  respectfully  submit  their 
Tenth  Annual  Beport: 

APPOtlfnrMBKT  TO  THB  BOARD. 

At  the  May  Session  of  this  General  Assembly,  His  Exoellencyy  the 
Governor,  with  the  advice  and  consent  of  the  Senate,  re-appointed  J. 
Herbert  Shedd,  of  Providence,  whose  term  of  service  as  Harbor  Com- 
missioner expired  in  June,  for  a  further  term  of  three  years. 

HABBOB   LIKB8. 

The  position  of  the  harbor  line  near  India  street,  in  the  city  of 
Providence,  easterly  of  Fox  Point,  was  defined  by  an  act  of  the  Gen- 
eral Assembly,  passed  April  10,  1885. 

A  harbor  line  in  North  Kingstown,  from  Qnonset  Point  to  BisselPs 
Cove,  including  Wickford  Harbor,  was  established  by  an  act  passed 
April  14,  1885.  Under  this  act  the  jurisdiction  of  the  Harbor  Com- 
missioners is  extended  within  the  harbor  lines  about  four  miles. 

There  is,  in  the  opinion  of  this  Board,  urgent  need  of  the  estab- 
lishment of  harbor  lines  in  the  Pawcatuck  river,  at  Westerly,  but 
further  action  by  the  General  Assembly  is  necessary  before  this  can 
be  done. 
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BKCROACHMENTS  AND  DUMPING. 


Offenders  under  this  head  have  been  prosecuted,  and  every  effort  is 
made  to  prevent  the  injurious  practices,  though  the  difficulty  in  se- 
curing evidence  sufficient  for  conviction  undoubtedly  allows  the  escape 
of  some  of  the  violators  of  the  law.  Constant  care  in  supervision  is 
maintained  in  order  to  keep  the  encroachments  at  a  minimum. 

BOUNDARY  LINES. 

On  the  sixth  of  March,  1885,  a  communication  was  addressed  to 
the  General  Assembly  by  this  Board,  calling  attention  to  a  serioas 
impediment  to  the  improvement  of  commercial  facilities  along  the 
shores  of  Providence  hai'bor,  by  reason  of  the  unceitainty  as  to  the 
location  of  the  boundary  lines  dividing  the  rights  of  one  riparian 
owner  from  those  of  the  owners  adjoining  him.  On  the  twenty-fourth 
of  April  an  Act  for  the  Settlement  and  Determination  of  the  Boun- 
dary Lines  of  Land  covered  by  Public  Tide  Water,  was  passed  by  the 
General  Assembly,  and  this  important  measure  enables  proceedings  to 
be  economically  taken  for  the  determination  of  such  lines. 


PAWTUOKET  RIVER. 

I 

The  navigation  of  this  river  has  been  much  improved  by  the  re- 
moval of  the  old  Washington  bridge  and  neighboring  obstructions. 
Dredging  by  the  U.  8.  Government  was  commenced  in  August  and 
continued  to  December,  during  which  time  180,355  cubic  yards  of 
material  were  removed,  giving  a  channel  one  hundred  feet  wide  and 
twelve  feet  deep,  from  the  deep  water  at  Bed  Bridge  to  the  bend  op- 
posite Swan  Point  and  Bucklin's  Island.  The  large  interests  center- 
ing at  Pawtucket  seem  to  require  a  better  passage  for  vessels  at  the 
Bailroad  bridge  at  India  Point  than  is  now  available.  Only  one  draw 
opening  can  now  be  used  there,  and  that  is  not  in  the  middle  of  the 
channel. 

LICENSES,   ETC. 

Licenses  have  been  issued  as  follows : 
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No.  67.  March  26,  to  Eudora  B.  Beynon,  Ada  A.  Wright  and 
Walter  R.  Pettis,  for  the  erection  of  a  wharf  at  Pawtuxet,  in^Crans- 
ton. 

No.  58.     April  9,  to  Stillman  B.  Doane,  to  rebuild  the  wharf  at 
the  foot  of  Planet  street,  in  the  city  of  Providence. 
•    No.  69.    June  3,  to  the  Providence  Dry  Dock  and  Marine  Railway 
Company,  to  build  a  wharf,  and  dredge  about  it,  near  Bold  Point,  in 
East  Providence,  northerly  from  the  Wilkesbarre  Pier. 

No.  60.  June  10,  to  Alanson  Alexander,  to  build  a  stone  wharf 
wall  in  Pawtuxet  Gove,  in  Oranston. 

No.  61.  June  10,  to  the  Continental  Steamboat  Company,  to  re- 
pair with  new  piling  the  wharf  at  the  foot  of  Hay  street,  in  the  city 
of  Providence. 

No.  62.  August  5,  to  George  F.  Leete,  to  make  repairs  on  the 
Columbia  Mills  Wharf  on  Dyer  street,  near  Peck  street,  in  the  city 
of  Providence. 

No.  63.  September  30,  to  Joseph  Provuncher,  to  build  a  Marine 
Railway  on  Seekonk  river,  in  East  Providence. 

No.  64.  October  14,  to  Alexander  Duncan,  to  rebuild  Duncan's 
Wharf  at  the  foot  of  Hay  street,  on  Dyer  street,  in  the  city  of  Provi- 
dence. 

No.  66.  November  26,  to  the  Town  of  East  Providence,  to  build 
a  retaining  wall  of  timber  along  the  shore  southerly  from  the  India 
Point  Railway  bridge  in  East  Providence. 

Assent  has  been  given  as  follows : 

1.  May  21,  to  the  Continental  Steamboat  Company,  for  building 
a  wharf  at  Golden  Spring,  Yue  de  L'Eau,  East  Providence. 

2.  May  21,  to  the  Continental  Steamboat  Company,  to  repair  with 
new  piling  their  wharf  at  Rocky  Point,  in  Warwick. 

3.  May  21,  to  the  Continental  Steamboat  Company,  to  repair  with 
new  piling  their  wharf  at  Bullock's  Point,  in  East  Providence. 

4.  June  3,  to  Conant  Thread  Company,  to  do  dredging  near  their 
wharf  property,  in  Pawtucket. 
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5.  September  2,  to  G.  M.  Long  &  Co.,  to  erect  a  wharf  on  a  por- 
tion of  the  Thomas  W.  Kelton  farm,  owned  by  petitioners,  in  War- 
wick. 

WORK  UNDER  U.    S.   BKGIKBER, 

By  the  courtesy  of  Lieutenant-Colonel  Gteorge  H.  Elliot,  Oorps  o{ 
Engineers,  we  have  been  furnished  with  a  report  of  the  work  done  in 
Bhode  Island  waters  since  June  30,  1885,  which  will  be  found  in  the 
Appendix.  We  are  also  indebted  to  Col.  Elliot's  kindness  for  a  copy 
of  his  report  to  the  Chief  of  Engineers,  XT.  S.  A.,  for  1885,  from 
which  we  have  made  extracts  in  relation  to  the  work  in  Rhode  Island 
waters  under  his  charge  previous  to  July,  1885,  which  will  be  found 
in  the  Appendix. 

Bespectf  uUy  submitted. 


J.  HERBERT  SHEDD, 

LUCIUS  B.  DARLING,     V  Harbor  Commissioners. 

HENRY  C.  BRADFORD, ) 


} 
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Ehgiubb&'b  Ofvicb,  U.  8.  Army, 

NswPO&T,  R  L,  February  17,  1886. 
Mb.  J.  Hebbert  Shbdd, 

ProTidence,  R.  L 

8iB:   In  reply  to  your  note  of  the  18th  inst,  I  send  you  a  copy  of  my  last 

annual  report,  giving  an  account  of  operations  to  June  80th,  1885.    Since  that 

■ 

date  work  has  been  done  at  the  following  places  in  Rhode  Island,  as  stated  below : 

(1.)  Pawtucket  River. 
(2.)  Newport  Harbor. 
(8.)    Block  Island. 

(1.)    Fatetueket  Bioer. 

Dredging,  under  the  contract  referred  to  in  the  report,  was  commenced  Aug. 
7tb,  1889,  and  was  ccmtinaed  nnintermptedly  until  December  7th,  when  the  ac- 
cumulation of  ice  in  the  river  compelled  the  suspension  of  further  work  until 
spring.  During  that  time  180,856  cubic  yards  of  material  have  been  removed, 
giving  a  channel  100  feet  wide  and  12  feet  deep  at  mean  low  water,  from  the  deep 
water  just  above  Red  Bridge  to  the  bend  in  the  channel  between  Swan  Point 
Wharf  and  Bncklin's  Island.  The  dredged  material  was  towed  down  the  river 
to  the  dumping  ground  in  the  deep  water  of  Narragansett  Bay  below  Prudence 
Island. 

(2.)    Newport  Bdif^or. 

At  the  date  of  my  last  annual  report,  dredging  was  in  progress  in  the  anchorage 
area  in  the  harbor,  under  the  contract  therein  mentioned.  During  the  first  week 
in  July,  the  dredge  was  placed  upon  the  shoal  at  the  south  end  of  Goat  Island, 
between  that  island  and  Lime  Rock  Light,  and  dredging  was  done  there  until 
Sept  7th,  the  date  of  completion  of  the  contract.  During  that  time  20,186  cubic 
yards  of  gravel  and  clay  were  removed,  widening  the  main  channel  at  that  place 
420  feet,  and  giving  a  least  depth  of  15  feet  at  mean  low  water. 
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During  October  and  NoTomber  the  jetty  which  was  built  some  years  ago,  on 
the  south-west  end  of  Qoat  Island,  was  reconstructed.  This  jetty  was  for  the 
purpose  of  arresting  the  movement  of  sand  and  gravel  which  was  carried  along 
the  western  shore  of  the  island  and  deposited  in  the  channel  south  of  the  island. 
It  had  become  damaged  by  the  action  of  the  waves  and  ice.  The  jetty  is  now 
rebuilt  in  a  compact  manner,  and  has  been  extended  about  15  feet,  or  to  a  dis- 
tance of  185  feet  from  the  shore. 

(8.)    Block  Island. 

At  the  close  of  the  fiscal  year,  June  80, 1885,  work  was  being  carried  on  under 
a  contract  with  James  Scully,  of  Groton,  Conn.  The  contract  required  the  de- 
livery  of  about  8,000  tons  of  stone,  and  the  placing  the  same  in  the  gap  which 
had  been  left  in  the  breakwater  for  the  accommodation  of  fishermen,  but  was 
found  to  let  too  much  sea  into  the  sheltered  area.  Mr.  Scully's  contract  was 
completed  Aug.  29,  1885.  The  gap  is  now  closed  through  its  entire  length,  but 
is  not  filled  to  the  full  height  and  width  of  the  remainder  of  4he  breakwater. 
The  average  height  of  the  filling  in  the  gap  is  about  two  feet  above  mean  high 
water. 

Currents  in  Providence  River. 

In  June,  1885,  some  float  observations  were  made  in  Providence  River  between 
Field's  Point  and  Starvegoat  Island,  during  the  flood  and  ebb  tides  of  two  days, 
to  determine  if  there  was  any  eddy  of  sufficient  strength  to  force  the  current 
flowing  out  by  Field's  Point  to  the  eastward.  It  was  impracticable  with  the 
means  at  my  disposal  to  make  any  very  extended  series  of  observations.  The 
results  obtained,  however,  showed  that  there  was  an  eddy,  but  not  of  sufficient 
strength  to  seriously  influence  the  outflowing  current.  When  work  re-commences 
in  the  river,  additional  experiments  will  be  made. 

I  have  called  at  your  office  in  Providence  several  times,  to  tell  you,  verbally, 
about  these  current  observations,  but  I  have  had  the  misfortune  to  find  you  ab- 
sent 

Very  Respectfully, 

GEOR.GE  H.  ELLIOT, 

LieiU.-Ool.  of  Engineers. 


S' 


i 
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EXTRACT   FROM    REPORT    OF    LIEUT. -COL.    ELLIOT   TO 
CHIEF  OF  ENGINEERS,  U.  S.  A.,  FOR  1885. 


IMPROVEMENT  OF  PAWTUCKBT  RIVER.  RHODE  ISLAND. 

The  Pawtucket  (or  Seekonk)  River,  an  arm  of  Providence  River,  extends  from 
Providence  to  Pawtucket,  a  distance  of  about  4^  miles,  and  forms  a  tidal  basin 
of  about  1^  square  miles.  The  continuation  of  the  river  above  Pawtucket  is 
called  the  Blackstone  River,  and  is  not  navigable.  Extensive  manufactories  are 
carried  on  at  Pawtucket,  which  has  a  population  of  about  SO.OOO. 

OBIGINAL  CONDITION. 

Before  improvement,  the  channel  in  the  river  had  a  ruling  depth  of  about  5 
feet  at  mean  low  water.    The  mean  rise  and  fall  of  the  tide  is  about  5  feet. 

PLANS  OF  DIFBOVIBMBNT. 

The  original  project  for  the  improvement  of  this  river  provided  for  a  channel 
75  feet  wide  and  7  feet  deep  at  mean  low  water. 

This  project  was  completed  in  the  years  1868-*76. 

The  approved  project  of  1888  provides  for  the  excavation  by  dredging  of  a 
channel  100  feet  wide  and  12  feet  deep  at  mean  low  water,  from  the  deep  water 
above  Bed  Bridge  to  the  ledge  opposite  Grant  &  Co.*s  wharf,  at  Pawtucket; 
thence,  the  excavation  by  blasting  of  a  channel  through  the  ledge  at  Pawtucket 
Bridge  of  the  same  depth,  and  40  feet  wide. 

A  plat  of  the  river  showing  the  lines  of  the  new  channel  was  pubUshed  in  the 
Annual  Report  of  the  Chief  of  Engineers  for  1884,  page  608. 

AMOUNT  BXFENDED  AND  BB8ULTS  TO  JUNE  80,   1884. 

The  amount  expended  to  June  80,  1884,  was  $51,476.38. 

The  channel  has  been  excavated  to  a  width  of  75  feet  and  a  ruling  depth  of 
7  feet  at  mean  low  water.  In  August,  1888,  a  thorough  survey  was  made,  in 
compliance  with  the  river  and  harbor  act  of  Congress  of  August  2,  1882.  and  a 
project  was  submitted  for  the  further  improvement  required  by  the  increased 
navigation  of  the  river. 
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OFBRATIONB  DURIKG  THE  LAST  FISCAL  YBAB. 

Under  the  authority  of  the  Act  of  Congress,  of  July  5,  1884,  appropriating 
$50,000.00  for  the  work,  advertisements  were  issued  for  dredging  a  channel  100 
feet  wide  and  12  feet  deep  at  mean  low  water,  commencing  at  the  deep  water 
above  Red  Bridge  and  extending  as  far  up  the  river  as  the  available  funds  would 
pay  for,  and  the  specifications  for  the  work  were  printed  and  distributed.  The 
following  proposals  were  received  and  were  opened  September  23,  1884: 


NAKBS   AND  ADDBBSSBS  OF  BIDDERS. 


Elijah  Bralnard  and  Thomas  H.  Benton,  New  York  City 

AtUntio  Dredging  Company,  Brooklyn,  NY 

P.  Sanford  Rom,  Jersey  City,  N.  J 

National  Dredging  Company,  Wilmington,  Del 

George  C.  Forbes  &  Co.,  Baltimore,  Md 

Moore  ft  Wright,  Portland,  Me 

J.  Bovnton,  Newport,  R.  I.,  and  Lyman  Boynton,  Boston,  Mass. 

John  McDermott,  Cohoes,  N.  Y 

Richard  M.  Payn,  Albany,  N.  Y 


I*rlce  per 
cubic  yaid. 

CenJU. 
21 

21*4 

21 910 

23 

24 

26 

26 


With  the  approval  of  the  Chief  of  Engineers,  the  contract  was  awarded  to  Mr. 
Elijah  Brainard  and  Mr.  Thomas  H.  Benton,  the  lowest  bidders;  contract  dated 
October  16,  1884,  to  be  commenced  within  ten  days  after  removal  of  Washington 
Bridge,  and  completed  within  nine  months  after  date  of  commencement.  There 
being  no  nearer  available  dumping  place  for  the  dredged  material  than  below 
Prudence  Island,  in  Narragansett  Bay,  and  the  old  bridge  over  the  Pawtucket 
below  the  work,  known  as  the  Washington  Bridge,  forming  an  obstruction  to 
the  passage  of  tows  of  loaded  scows  that  was  diflElcult  and  dangerous,  the  specifi- 
cations for  the  work  did  not  require  it  to  commence  before  ten  days  after  the 
removal  of  this  bridge,  which  had  been  provided  for  by  a  law  of  the  State  of 
Rhode  Island.  The  work  of  removal  commenced  in  June,  1884,  but  at  the  end 
of  the  fiscal  year  it  had  not  been  completed,  and  the  work  on  the  new  channel 
had  not  been  commenced. 

■ 

OFBBATIONS  CONTSMFLATBD  FOR  THE  FISCAL  YBAB  ENDING  JUNE  30,    1886. 

It  is  expected  that  the  removal  of  Washington  Bridge  will  be  completed  and 
that  the  work  under  the  current  contract  will  be  commenced  within  a  few  weeks, 
and  that  the  contract  will  be  completed  in  the  time  agreed  on,  viz:  within  nine 
months  from  the  removal  of  the  bridge,  or  before  the  first  of  May,  1886,  exhaust- 
ing the  appropriation. 

Pawtucket  is  in  the  collection  district  of  Providence,  and  that  port  is  the  near- 
est port  of  entry.    The  amount  of  revenue  collected  at  Providence  in  the  last  fis- 
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cal  year  was  $201,977.87.  The  nearest  light-bouse  is  Sassafras  Point  Light  The 
nearest  fortifications  are  Fort  Adams,  Newport.  R.  J.,  and  the  fort  at  Dutch 
Island,  Rhode  Island. 

MORBT  STATBKSNT. 

July  1,  1884,  amount  available $629  68 

Amount  appropriated  by  act  approved  July  6,  1884.  60,000  00 

60,629  68 
July  1,  1886,  amount  expended  during  fiscal  year,  exclusive  of  out- 
standing liabilities  July  1,  1884 1,242  06 

July  1,  1886,  amount  available 49,287  62 

Amount  (estimated)  required  for  completion  of  existing  project 882  478  00 

Amount   that   can   be  profitably   expended  in  fiscal  year  ending 

June80.1887 76,000  00 

Submitted  in  compliance  with  requirements  of  Section  2  of  river 

and  harbor  acts  of  1806  and  1867. 


COMMERCIAL    STATISTICS. 

Pawtucket,  July  1,  1886. 

Dear  Sir:  I  am  in  receipt  of  your  communication  of  June  16.  In  reply,  it 
is  my  opinion  that  the  statistics  furnished  last  year,  of  which  you  undoubtedly 
have  a  copy,  are  sufficiently  accurate  for  the  purpose  named.  I  believe,  owing 
to  the  great  depression  in  business,  that  the  showing  would  not  be  materially 
changed. 

Respectfully  yours, 

Geo.  £.  Newell. 
Lieut.  Col.  George  H.  Elliot, 

Engineers  U.  8.  A. 


COMMUNICATIONB  FROM    THE  FAWTtJCKET,   RHODE   ISLAND,    ET78IKE88  MBN'b 

ASeOOIATION. 

1 

Pawttjcket,  R.  I.,  June  14,  1888. 

• 

Dear  Sir:  Your  favor  of  May  22,  addressed  to  the  Pawtucket  Business  Men's 
Association,  was  duly  received,  and  the -undersigned,  a  committee  appointed  by 
said  association  to  obtain  the  information  desired,  most  respectfully  submit  the 
following  statistics  of  the  commerce  in  Pawtucket  River  for  the  year  1882 : 
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IMPORTS. 

Coal tons 86,000 

Iron do 6,800 

Gravel do 300 

Clay do 50 

North  River  stone do 600 

Paving  stone do S40 

Brick 2.000,000 

Ammonia  water barrels. .. .  210,000 

Lime do 2.600 

Cement .do 15,000 

Long  lumber  feet 9,000,000 

Short  lumber,  as  shingles,  laths,  clapboards,  &c 8,000,000 

Spool  lumber,  (about). feet 2,000,000 

The  above  merchandise  was  received  chiefly  by  barges  and  sailing  vessels  car. 
rying  from  150  to  IKK)  tons  each,  and  drawing  from  7i  to  11  feet  of  water. 

The  number  of  water-craft  passed  through  the  draw-bridges  for  the  year  1882 
was  as  follows: 

Steamboats 402 

Tow-boats 760 

Sailing  vessels 418 

Sailboats 248 

Miscellaneous 456 


Total 2,281 

We  would  call  attention  to  the  fact  that  the  commerce  upon  the  river  is  steadUy 
mcreasing;  also  that  extensive  manufacturing  establishments  are  now  being  erect- 
ed upon  the  banks  of  the  river,  which  will  greatly  increase  the  commerce  upoa 
the  same,  and  in  order  to  meet  the  demand  for  transportation  in  large  barges  and 
sailing  vessels  increased  facilities  to  navigate  the  Pawtucket  River  should  be 
made  by  widening  and  deepening  the  channel  and  removing  the  obstructions. 

We  wish  especially  to  call  attention  to  an  obstruction  known  as  Seal  Rock,  ly- 
ing nearly  in  the  middle  of  the  channel  of  the  river  at  the  head  of  navigation, 
and  we  hope  that  such  recommendation  will  be  made  as  will  cause  its  removal. 

All  of  which  is  most  respectfully  submitted. 

Gbo.  E.  Nbwrll, 

Geo.  p.  Grant, 

Hbnrt  £.  Jenks, 

CamnUttee. 
George  H.  Elliot, 

Lieut  Col.  of  Engineers^  U,  S.  A. 


2. 

Pawtucket,  August  2,  1883. 
Dear  Sir:    We,  the  undersigned  committee,  beg  leave  to  submit  the  follow- 
ing supplemental  report  in  accordance  with  your  request  to  furnish  additional 
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« 

Lnformation  respecting  the  commerce  and  manufactures  that  would  be  benefited 
by  further  improvement  of  the  Pawtuclcet  River. 

Pawtucket,  situated  at  the  head  of  navigation,  4  miles  above  Providence,  be- 
comes a  distributing  point  for  merchandise  to  supply  an  extensive  inland  trade. 
Among  the  towns  which  draw  more  or  less  of  their  supplies  from  Pawtucket  may 
be  mentioned  East  Providence,  Seekonk,  Rehoboth,  Attleboro'.  Mansfield,  Wren- 
tham,  Franklin,  Cumberland.  Lincoln,  Smithfleld,  and  North  Providence. 

Pawtucket  naturally  commands  the  trade  of  the  territory  for  half  the  distance 
to  Boston  and  entire  valley  of  the  Blackstone  River.  One  hundred  and  thirty 
trains  over  Boston  and  Providence,  the  Providence  and  Worcester,  and  the  New 
York  and  New  England  railroads  pass  through  this  place  daily.  Its  convenience 
for  transportation  by  rail,  the  facility  with  which  its  citizens  can  reach  all  the  large 
centres  of  business,  together  with  its  manufacturing  and  mechanical  industries, 
have  attracted  people  from  various  parts  of  the  world  to  settle  here. 

The  growth  of  Pawtucket  has  been  rapidly  increasing.  In  1865  there  were 
5,000  inhabitants;  at  the  present  time,  1883,  there  are  between  28,000  and  25,000. 
If  we  include  the  immediate  villages  of  Central  Falls,  Valley  Falls,  Lonsdale  and 
Saylesville,  we  may  safely  say  we  have  a  population  of  upward  of  85.000. 

Within  these  limits  there  is  a  great  variety  and  a  vast  amount  of  manufac- 
turing and  mechanical  industries  carried  on,  and  from  which  the  General  Gov- 
ernment has  in  years  past  received  large  revenues.  They  paid  during  the  fiscal 
year  ending  June  80,  1866.  $636,691.98  into  the  office  of  the  assessors  for  internal 
revenue  for  the  first  district  of  Rhode  Island. 

The  revenue  from  the  Pawtucket  post-office  for  the  fiscal  year  ending  Decem- 
ber 81, 1882,  was  $12,298  28,  which  will  give  you  some  idea  of  the  business  which 
is  transacted  here  at  the  present  time. 

Pawtucket  is  largely  a  manufacturing  community,  and  in  the  extent  and  vari- 
ety of  its  manufactures  is  not  surpassed  by  any  place  of  equal  size  in  the  United 
States.  It  contains  some  of  the  largest  establishments  of  their  kind  which  are  to 
be  found  in  the  country,  among  whch  may  be  mentioned  the  Conant  Thread 
Company,  manufacturers  of  the  J.  &  P.  Coats  spool  cotton,  with  a  capital  of 
13,000,000,  and  employing  over  2,000  operatives,  and  consuming  in  the  single 
item  of  coal  20,000  tons  annually. 

The  W.  F.  &  F.  C.  Sayles  bleacheries,  with  their  manufacturing  establishments, 
employ  over  1,500  hands,  and  their  consumption  of  coal  per  annum  is  15,000  tons. 

The  Rhode  Island  Horse  Shoe  Company,  situated  in  Valley  Falls,  in  the  imme- 
diate vicinity  of  this  place,  is  the  largest  of  its  kind  in  the  world,  and  calls  for  a 
transportation  of  150  tons  per  day,  with  a  consumption  of  12,000  tons  of  coal  per 
annum. 

Without  entering  further  into  detail,  we  would  add  that  not  less  than 
$25,000,000  are  invested  in  the  different  manufacturing  industries,  all  of  which 
could  not  fail  of  beiog  benefited  by  the  removal  ot  the  obstructions  and  the  im- 
provement of  the  channel  of  the  Pawtucket  River. 

The  specific  improvements  needed  to  put  the  river  in  proper  condition  are  the 
removal  of  the  obstructions  at  the  Railroad  and  Washington  bridges,  the  straight- 
ening, widening,  and  deepening  of  the  channel,  so  that  when  completed  it  shall 
have  a  width  of  150  to  200  feet  and  a  depth  of  12  feet  at  low  water;  also  the  re- 
moval of  Seal  Rock,  near  the  head  of  navigation. 
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Provision  has  been  made  by  the  State  goTemment  for  the  removal  of  the  pres 
ent  Washington  Bridge  and  the  obstructions  under  the  same,  making  a  depth  of 
water  of  not  less  than  15  feet  at  low  water;  also  providing  for  five  commissioners 
to  be  appointed  by  the  State,  the  town  of  East  Providence,  and  the  city  of  ProTi- 
dence.  to  execute  the  foregoing  provision,  build  a  bridge  in  place  of  the  present 
Washington  Bridge,  with  a  draw  having  two  openings  of  80  feet  in  width, 
and  two  years'  time  has  been  allowed  the  commissioners  for  the  completion  of 
the  work.  Commissioners  have  already  been  appointed  by  the  State  and  the 
town  of  East  Providence. 

All  of  which  is  most  respectfully  submitted. 

Gborob  £.  Newbll, 
Geo.  p.  Grant, 
Hbnrt  F.  Jenks, 
CommiUee  of  JPawtueket  BuHnesi  MnCt  Anoekttian. 
George  H.  Elliot, 

Lieut.  Col.  U.  S.  Engineers, 


IMPROVEMENT  OP  PROVIDENCE  RIVER  AND  NARRAGANSBTT 

BAY,  RHODE  ISLAND. 

Providence  River  is  an  estuary  of  Narragansett  Bay,  extending  from  Nayatt 
Point  to  the  city  of  Providence.  Its  length  is  about  7  miles  and  its  width  varies 
from  1,000  feet  to  2  miles.  At  its  head  it  is  joined  by  the  Pawtucket  River,  ex* 
tending  5  miles  farther,  to  the  town  of  Pawtucket.  The  mean  rise  and  fall  of 
the  tide  is  4.7  feet. 

ORIGINAL  CONDITIOK. 

Before  the  improvement  of  the  river  was  commenced,  in  1858,  at  one  point  in 
the  channel— a  place  called  "The  Crook,''  at  the  junction  of  the  Providence 
River  with  the  Pawtucket — the  available  low  water  depth  was  but  4^  feet,  and 
Bulkhead  Rock,  with  but  7  to  8  feet  of  water  upon  it  at  low  water,  with  deep 
water  around  it,  was  a  dangerous  obstruction  between  Pawtuxet  Shoal  and  Field's 
Point. 

PLAN6  09  DCPROVEMBNT. 

There  was  expended  between  1852  and  the  30th  of  June,  1883,  $290,459.34  in 
deepening  the  channel,  first  to  9  feet,  then  to  12  feet,  then  to  14  feet,  and  again 
to  23  feet,  as  the  increasing  sizes  of  vessels  and  the  growing  commerce  of  ProTi- 
dence  demanded.  Bulkhead  Rock  was  also  removed,  during  this  period,  to  a 
depth  of  20  feet  below  mean  low  water. 

The  approved  project  of  1878,  modified  in  1882.  under  which  we  are  now  work- 
ing, provides  for  a  channel  25  feet  deep  and  800  feet  wide,  suitable  for  large  ocean 


HABBOB  COMinSBIONEBS'   BEPOBT.  15 

vesselB,  extending  from  Fox  Point,  in  the  dtj  of  Providence,  to  the  deep  water 
of  Narragansett  Bay,  and  for  an  anchorage-baain  between  Fox  and  Field's  Points 
of  the  following  dimensions  in  cross-section,  viz: 

Feet  deep. 

800  feet  wide 26 

600  feet  wide 20 

735  feet  wide 18 

940  feet  wide 12 

1.060  feet  wide 6 

The  25-foot  channel  has  been  laid  out  in  straight  reaches  (with  enlargements 
at  the  angles),  with  a  view  to  lighting  them  by  range  or  leading  lights,  such  as 
are  in  use  in  similar  cases  in  Chesapeake  Bay,  Delaware  River,  and  other  locali- 
ties, if  it  should  be  found  necessary. 

A  plat  of  Providence  River,  showing  the  improved  channel,  was  published  in 
the  Annual  Report  of  the  Chief  of  Bngineers  for  1884,  page  622.  A  plat  of  that 
part  of  the  river  which  forms  the  harbor  of  Providence  accompanies  my  special 
report  on  the  removal  of  Oreen  Jacket  Shoal,  which  is  appended  to  this  report. 

AMOUNT  BZFBNDED  AND  RESULTS  TO  JUNE  30,   1884. 

The  amount  expended  on  the  present  project  up  to  the  close  of  the  fiscal  year 
ending  June  90th,  1884,  including  liabilities  outstanding  at  that  date,  was 
$125,846.49. 

At  that  date  about  one-half  of  the  excavation  required  for  the  anchorage-basin 
above  Field's  Point  had  been  done.  Bulkhead  Rock  had  been  removed,  and  the 
condition  of  the  six  straight  reaches  into  which  the  25-foot  channel,  300  feet  wide, 
is  divided,  was  as  follows:  The  Fox  Point  Reach  had  been  completed;  the  Sassa- 
fras Point  reach  had  been  completed ;  the  Field's  Point  Reach  had  been  com- 
pleted; the  Pomham  Reach  had  Just  been  commenced;  the  Pawtuxet  reach  had 
been  excavated  to  a  width  of  200  feet;  the  Oaspee  reach  had  been  excavated  to  a 
width  of  200  feet 

OPBBATIONB  DUBING  THE    LAST  FISCAL  TBAB. 

At  the  beginning  of  the  last  fiscal  year  no  work  was  in  progress.  In  July,  1884, 
a  survey  was  made  by  Assistant  Engineer  Judson,  assisted  by  a  party  in  the 
United  States  schooner  Surveyor  of  a  portion  of  the  bottom  of  the  harbor  be- 
tween Fox  and  Field's  points,  and  of  Green  Jacket  Shoal,  and  numerous  borings 
were  made  to  discover  the  character  of  the  material  of  the  bottom. 

On  the  28th  August,  1884,  advertisements  were  issued  for  dredging,  under  the 
provisions  of  the  act  of  Congress  of  July  5,  1884,  appropriating  (85,000  for  con- 
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tinuing  the  improvement.     The  following  proposals  were  received  and  were 
opened  September  23, 1884: 


NAMSS  AND  ADDRB8SES  OF   BIDDERS. 


Price 

per  cable 

yard. 


CenU. 

Atlantic  Dredging  Company,  Brooklyn,  N.  Y 12 

Henry  Du  Boia' Sous,  New  Yorlv  City 12 

P.  Sanford  Rons,  Jersey  City,  N.  J 14 

J.  Boynton,  Newport,  K.  I.,  and  Lyman  Boynton,  Boston,  Mass 14 

National  Dredging  Company,  Wilmington,  Del 14  910 

Moore  &  Wright,  Portland,  Me I  15 

George  C.  Forbes  &  Co.,  Baltimore,  Md lb}i 

The  lowest  price  having  been  named  by  two  responsible  bidders,  the  Atlantic 
Dredging  Company  and  Henry  Du  Bois*  Sons,  by  an  agreement  between  them- 
selves and  with  the  approval  of  the  Chief  of  Engineers,  the  contract  was  awarded 
to  the  Atlantic  Dredging  Company;  contract  dated  October  17,  1884,  to  be  com- 
menced within  thirty  days  from  date  of  contract,  unless  otherwise  agreed,  and 
completed  October  1,  1885. 

Work  under  the  above  contract  was  commenced  October  23,  1884,  and  was 
finished  June  6,  1885,  during  which  time  there  were  removed  to  the  dumping 
ground  below  Prudence  Island  625,073  cubic  yards  of  material  in  continuing  the 
excavation  of  that  part  of  the  25-foot  channel,  300  feet  wide,  which  is  now  below 
Field's  Point.  Mr.  W.  C.  Simmons,  Jr.,  was  local  inspector  of  the  work.  Mr. 
C.  O.  Abell  and  Mr.  Thomas  A.  Churbuck  were  also  employed  as  local  inspectors 
during  a  part  of  the  season  of  operations.  A  provision  of  the  act  of  July  5, 1884, 
authorized  the  removal  of  obstructions  at  the  mouth  of  the  Pawtuxet  River, 
at  an  expense  not  exceeding  $1,000,  to  be  paid  for  from  the  appropriation  for 
Providence  River. 

A  vessel  with  steam  hoisting  apparatus  and  a  submarine  diver  having  been 
employed  for  this  purpose,  there  were  removed  from  the  mouth  of  the  Pawtuxet 
in  September,  1884,  forty-nine  bowlders  of  all  sizes  up  to  about  40  tons  weight 
each,  making  a  good  and  safe  channel  60  feet  wide,  with  not  less  than  4  feet  of 
water  at  mean  low  water.    Mr.  A.  H.  Dickens  was  local  inspector  of  this  work. 

On  the  20th  December,  1884,  the  following  resolution  was  passed  by  the  Senate 
of  the  United  States: 

In  the  Senate  of  the  United  States, 

December  20, 1884. 

BewlDed,  That  the  Secretary  of  War  is  hereby  directed  to  transmit  to  the  Sen- 
ate an  estimate  of  the  cost  of  the  proposed  improvement  of  the  harbor  of  Provi- 
dence, Rhode  Island,  by  the  removal  of  Qreen  Jacket  Shoal  to  the  depth  of  2^ 
feet  at  mean  low  water. 

Attest:  Ansom  G.  McCook, 

Secretarff. 
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In  compliance  with  thiB  resolution  I  was  directed  to  make  report.  My  report 
and  estimate,  dated  January  10,  1885,  were  transmitted  to  Congress  and  printed 
as  Senate  Ex.  Doc.  No.  42,  Forty-eightli  Congress,  second  session,  and  a  copy 
will  be  found  appended  hereto. 

AMOUNT  BXFBNDBD  AND  PBOGRB88  DURING  THB  LAST  FISCAL  TBAR. 

The  amount  expended  during  the  last  fiscal  year,  including  liabilities  outstand- 
ing June  80th,  1886,  was  $84,884.47.  The  Pomham  Reach  and  the  Pawtuxet 
Reach  were  excavated  to  their  full  width  of  800  feet  and  full  depth  of  25  feet. 
The  turn  at  the  upper  end  of  the  Pomham  Reach  was  widened  to  420  feet,  and 
the  turn  at  the  upper  end  of  the  Pawtuxet  Reach  was  widened  to  440  feet,  with 
the  same  depth  as  in  the  main  channel.  There  has  now  been  excavated  a  contin- 
uous ship-channel  25  feet  deep  and  not  less  than  800  feet  wide  from  Fox  Point, 
in  the  city  of  Providence,  to  Babin's  Point  Light. 

OPERATIONB  CONTBMPLATBD  FOR  THB  FISCAL  TBAR  BNDINO  JUNE  80,   1886. 

No  appropriation  having  been  made  at  the  last  session  of  Congress,  no  work 
will  be  done  during  the  next  fiscal  year. 

WORK  BSqUIRED  TO  BB  DONB  TO  COHFLBTB  THB  BXIBTINQ  PROJECT. 

To  complete  the  25-foot  channel  800  feet  wide  to  the  deep  water  of  Narragan- 
sett  Bay  there  remains  the  increasing  to  800  feet  the  200  feet  of  width  already 
excavated  in  the  lowest  (the  Gaspee)  reach.  There  also  remains  for  the  comple- 
tion of  the  existing  project  the  remainder  of  the  excavation  of  the  anchorage 
basin  between  Fox  and  Field*s  points.  It  should  be  observed  that  the  removal 
of  Green  Jacket  Shoal  not  having  yet  been  acted  on  by  Congress,  the  cost  of  this 
work,  which  will  be  found  in  the  special  report  on  the  subject,  which  is  ap- 
pended to  this  report,  is  not  included  in  the  "amount  (estimated)  required  for 
completion  of  existing  project "  in  the  following  money  statement. 

Providence  River  is  in  the  collection  district  of  Providence,  which  is  a  port 
of  entry.  The  amount  of  revenue  collected  during  the  last  fiscal  year  was 
$201,977.87.  The  nearest  light-houses  are  the  six  light-houses  in  Providence 
River.  The  nearest  fortifications  are  fort  on  Dutch  Island  and  Fort  Adams, 
Rhode  Island. 

MONBT  6TATBHBNT. 

July  1,  1884,  amount  available $2,618  00 

Amount  appropriated  by  act  approved  July  5,  1884 85,000  00 

Repayments 186  14 

87,764  14 
3 
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July  1,  1885,  amount  expended  during  fiscal  year,  exclu- 
sive of  outstanding  liabilities  July  1,  1884 $84,380  65 

July  1,1885,  outstanding  liabilides 8  82 

84,834  47 

July  1,  1885,  amount  available 8.419  67 

Amount  (estimated)  required  for  completion  of  existing  project $285,000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  80, 

1887 $100,000  00 

Submitted  in  compliance  with  requirements  of  Section  2  of  river 

and  harbor  acts  of  1866  and  1867. 


commercial  statistics. 

Pbovidbncb  Board  of  Trade,  Secretary's  Office, 

Providence,  R.  I.,  July  17,  1885. 

Dear  Sir:  Tours  of  the  14th  came  to  hand  in  due  season.  Tours  of  the  15th 
ultimo  did  not  reach  me.  I  now  have  the  pleasure  of  answering  that  of  the  14Ui. 
Commercial  statistics  at  port  of  Providence  for  the  year  1884  are  as  follows: 

The  whole  number  of  arrivals  at  the  port  from  foreign  countries  was  59,  of 
which  19  were  American,  bringing  merchandise  as  follows: 

Lumber feet. .  8,109.455 

Shingles 2,790.500 

Laths 6,599,000 

Salt pounds. .  10,477,679 

Scrap-iron do. .  . .  1,411,340 

Logwood do 2,085,570 

Brimstone • tons. .  1,129 

Molasses gallons. .  157,602 

Number  of  coastwise  arrivals,  4,209,  bringing: 

Cotton bales. .        142,876 

Wool do 27.941 

Flour barrels. .  4,349 

Grain bushels. .        816,173 

Coal tons. .        766.165 

Tonnage  of  the  port,  107  sail  vessels,  14,544.47  tons;  84  steam  vessels,  19,564.79 

tons. 

Very  respectfully, 

F.  P.  Little, 

JSeeretary, 
Lieut  Col.  Geo.  H.  Elliot. 
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LBTTBR  OF  COLLBCTOB  OT  CUffTOMB  AT  PROYIDBNGB,   RHODB  IBLAKD. 

CUBTOM-HOUBB,  PBOYIDBNCB, 

^  CoUector'B  Office,  July  1,  1885. 

SiB:  In  compliance  with  your  request  I  enclose  herewith  Btatiitics  of  the  com- 
merce, &c.,  of  this  port  during  the  year  1884. 

Very  respectf ully» 

Ctbub  Habbib, 
OoOeetoT. 

Col.  Gbo.  H.  Elliot. 

[  Incloiare.J 

Pbotidbbcb,  June  80,  1885. 

Dbab  Sib:  In  compliance  with  your  request  I  submit  the  following  state- 
ment, giving,  as  far  as  time  and  available  data  would  allow,  such  intormation 
concerning  the  commerce  of  this  port  for  the  year  1884  as  was  called  for  in  your 
letter  from  Lieutenant-Colonel  Elliot,  dated  Newport,  June  16,  1885. 

The  custom-house  records  show  that  the  aggregate  number  of  vessels  that  ar- 
rived at  the  port  of  Providence  during  the  year  1884  was  6,974,  making  the  total 
of  vessels  that  arrived  and  sailed,  11,048,  classified  as  follows:  steamers.  2,651; 
barks  and  brigs,  85;  schooners,  2,277;  barges,  768 ;  sloops,  76,  and  278  steam- 
tugs  used  in  towing  the  coal,  iron,  and  lumber  barges  to  and  from  this  port. 

Tom. 

The  net  registered  tonnage  of  the  above  arrivals  was 1,968,578 

Of  vessels  sailed ' 1,968,678 

Total  tonnage  arrived  and  sailed. ..  8,907,146 

Many  of  the  steamers,  barks,  and  large  three  and  four  masted  schooners  of  the 
above  arrivals  were  deep-draught  vessels,  drawing  from  15  to  20,  and  some  of 
them  22,  feet. 

The  following  staple  articles  of  merchandise,  brought  to  this  port  by  the  above 
vessels  during  the  year  1884,  were: 

Cotton bales. .  150,344 

Wool .do  ...  28,211 

Flour barrels. .  5,042 

Grain bushels..  818,172 

Coal tons. .  767,831 

Lumber do 50,000 

Iron. .  • do. . . .  20,000 

Brick do. . . .  15,000 

Lime do 10,000 

There  are  several  excursion  steamers  and  other  vessels  plying  between  this  port 
and  other  landings  on  Narragansett  Bay,  within  the  district  of  Providence,  that 
are  not  included  in  the  above  statement,  but  would  considerably  increase  the 
number  of  arrivals  and  aggregate  tonnage. 


10  HARBOR   commissioners'   REPORT. 

0FBRATI0N8  DURIKG  THB  LAST  FIBCAL  TBAB. 

Under  the  authority  of  the  Act  of  Congress,  of  July  6,  1884,  appropriating 
$60,000.00  for  the  work,  adyertisements  were  issued  for  dredging  a  channel  100 
feet  wide  and  12  feet  deep  at  mean  low  water,  commencing  at  the  deep  water 
ahoye  Red  Bridge  and  extending  as  far  up  the  river  as  the  available  funds  would 
pay  for,  and  the  specifications  for  the  work  were  printed  and  distributed.  The 
following  proposals  were  received  and  wore  opened  September  23,  1884: 


HAXXS   AND  ADDBBBBBS  OF  BIDDEB8. 


Elijah  Bralnard  and  Thomas  H.  Benton,  New  York  City 

AUantlc  Dredging  Company,  Brooklyn,  NY 

P.  Banford  RoM,  Jersey  City,  N.  J 

National  Dredsing  Company,  Wllmlnffton,  D6l 

George  C.  Forbes  &  Co.,  Baltimore,  Md 

Moore  ft  Wricht,  Portland,  Me 

J.  Bovnton,  Newport,  R.  I.,  and  Lyman  Boynton,  Boston,  Mass. 

John  McDermott,  Cohoes,  N.  Y, 

Richard  M.  Payn,  Albany,  N.  Y 


Price  per 
cubic  yaid. 

Centt. 
21 

21  «4 

21  910 

23 

•24 

26 

26 

26  Ji 


With  the  approval  of  the  Chief  of  Engineers,  the  contract  was  awarded  to  Mr. 
Elijah  Brainard  and  Mr.  Thomas  H.  Benton,  the  lowest  bidders;  contract  dated 
October  16, 1884,  to  be  commenced  within  ten  days  after  removal  of  Washington 
Bridge,  and  completed  within  nine  months  after  date  of  commencement.  There 
being  no  nearer  available  dumping  place  for  the  dredged  material  than  below 
Prudence  Island,  in  Narragansett  Bay,  and  the  old  bridge  over  the  Pawtucket 
below  the  work,  known  as  the  Washington  Bridge,  forming  an  obstruction  to 
the  passage  of  tows  of  loaded  scows  that  was  difficult  and  dangerous,  the  specifi- 
cations for  the  work  did  not  require  it  to  commence  before  ten  days  after  the 
removal  of  this  bridge,  which  had  been  provided  for  by  a  law  of  the  State  of 
Rhode  Island.  The  work  of  removal  commenced  in  June,  1884,  but  at  the  end 
of  the  fiscal  year  it  had  not  been  completed,  and  the  work  on  the  new  channel 
had  not  been  commenced. 

OPBRATIONB  CONTEMPLATBD  FOB  THB  FISCAL  TEAR  BNDINO  JUNE  80,   1886. 

It  is  expected  that  the  removal  of  Washington  Bridge  will  be  completed  and 
that  the  work  under  the  current  contract  will  be  commenced  within  a  few  weeks, 
and  that  the  contract  will  be  completed  in  the  time  agreed  on,  viz:  within  nine 
months  from  the  removal  of  the  bridge,  or  before  the  first  of  May,  1886,  exhaust- 
ing the  appropriation. 

Pawtucket  is  in  the  collection  district  of  Providence,  and  that  port  is  the  near- 
est port  of  entry.    The  amount  of  revenue  collected  at  Providence  in  the  last  fls- 
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cal  year  was  |201,977.S7.  The  nearest  light-house  is  Sassafras  Point  Light  The 
nearest  fortifications  are  Fort  Adams,  Newport,  R.  I.,  and  the  fort  at  Dutch 
Island,  Rhode  Island. 

MONBT  BTATBMBNT. 

Julyl.  1884,  amount  available t529  68 

Amount  appropriated  by  act  approved  July  6,  1884.  50,000  00 

50,529  58 
July  1,  1885,  amount  expended  during  fiscal  year,  exclusive  of  out- 
standing liabilities  July  1,  1884 1,242  06 

July  1,  1885,  amount  available 40,287  52 

Amount  (estimated)  required  for  completion  of  existing  project 882  478  00 

Amount   that   can   be  profitably   expended  in  fiscal  year  ending 

June80,1887 ..     75,000  00 

Submitted  in  compliance  with  requirements  of  Section  2  of  river 

and  harbor  acts  of  1806  and  1867. 


COMMKBCIAL    STATISTICS. 

Pawtuckbt,  July  1,  1885. 

Dear  Sib:  I  am  in  receipt  of  your  communication  of  June  15.  In  reply,  it 
is  my  opinion  that  the  statistics  furnished  last  year,  of'  which  you  undoubtedly 
have  a  copy,  are  sufficiently  accurate  for  the  purpose  named.  I  believe,  owing 
to  the  great  depression  in  business,  that  the  showing  would  not  be  materially 
changed. 

RespectfuUy  yours, 

Obo.  E.  Nbwbll. 
Lieut.  Col.  Qborgb  H.  Elliot, 

Enffinsera  U.  8.  A. 


communications  from    THB  PAWTXTCKBT,   RHODB   island,    BX7SINB88  MBN'B 

ASSOCIATION. 

1 

Pawtucket,  R.  I.,  June  14,  1888. 

Dear  Sir:  Your  favor  of  May  22,  addressed  to  the  Pawtucket  Business  Men's 
Association,  was  duly  received,  and  the -undersigned,  a  committee  appointed  by 
said  association  to  obtain  the  information  desired,  most  respectfully  submit  the 
following  statistics  of  the  commerce  in  Pawtucket  River  for  the  year  1882: 
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In  consideration  of  these  facts  and  the  comparative  economy  of  making  the 
whole  depth  in  one  contract,  it  will  doubtless  be  advisable  to  dredge  the  shoal  at 
once  to  the  depth  of  25  feet  at  mean  low  water. 

Assuming  that  the  city  will  take  care  of  the  space  between  the  har|[)or  lines  and 
'  lines  drawn  parallel  and  distant  200  feet  from  them,  the  survey  above  referred  to 
shows  that  the  amount  of  material  to  be  removed  is  851,108  cubic  yards.  Our 
borings  covered  every  part  of  the  shoal  and  we  found  that  it  is  almost  entirely 
composed  of  mud.  My  current  contract  for  dredging  similar  material  in  the  25* 
foot  channel  in  Providence  River  is  12  cents  per  cubic  yard,  and  although  this  is 
almost  a  minimum  price  for  such  work,  I  think  it  safe  to  estimate  that  the  shoal 
can  be  removed  at  the  same  rate,  er,  allowing  10  per  cent  for  contingencies,  at 
a  total  cost  of  $112,846.25. 

The  collector  of  customs  at  Providence  reports  17,104  arrivals  and  departures 
of  vessels  during  the  year  1888,  with  an  estimated  total  tonnage  of  4,522,768  tons. 

In  concluding  this  report  it  may  be  proper  for  me  to  remark  that  when  this 
sheal  is  removed  the  harbor  of  Providence  will  be  one  of  the  finest  in  the  coun- 
try, whether  in  respect  of  its  capacity  for  deep-draught  vessels  or  its  security  or 
the  safety  of  its  approaches  or  its  distance  inside  the  general  coast  line,  which 
gives  it  an  especial  advantage  by  reason  of  the  comparatively  low  rates  of  water 
transportation. 

Very  respectfully,  your  obedient  servant, 

Gborgb  H.  Elliot, 
Lieut.  Vol  ofEnffineers, 

Brig.  Gen.  John  Newton, 

Chief  of  Engineers  U,  8.  A, 


IHFROVEMENT  OF  NEWPORT  HARBOR,   RHODE    ISLAND. 

This  harbor  is  on  the  main  entrance  to  Narragansett  Bay.  It  is  one  of  the 
most  important  harbors  on  the  coast,  providing  a  safe  roadstead  and  anchorage. 
Newport  itself  is  upon  an  inner  harbor,  separated  from  Narragansett  Bay  by 
Goat  Island  and  a  breakwater  which  extends  northerly  from  the  island  about 
1,400  feet.    The  mean  rise  and  fall  of  the  tide  is  about  8|  feet. 

ORIGINAL  CONDITION. 

Before  improvement  the  capacity  of  the  inner  harbor  was  limited  by  shoals, 
and  it  was  not  adequate  to  the  number  and  size  of  vessels  seeking  it  for  refuge. 
The  southern  (the  main)  entrance  was  obstructed  by  a  bar  which  stretched  out 
from  Goat  Island,  and  the  general  business  wharves  of  the  city  could  not  be 
reached  at  low  tide  by  vessels  drawing  more  than  8  feet. 

PLANS  OP  IMPROVEMENT. 

The  original  project,  and  its  subsequent  modifications,  under  which  work  is 
now  carried  on,  are  substantially  as  follows  :  Deepening  the  southern  eetrance 
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iDfonnation  respecting  the  commerce  and  manufactures  that  would  be  benefited 
by  further  improvement  of  the  Pawtucket  River. 

Pawtucket,  situated  at  the  head  of  navigation,  4  miles  above  Providence,  be- 
comes a  distributing  point  for  merchandise  to  supply  an  extensive  inland  trade. 
Among  the  towns  which  draw  more  or  less  of  their  supplies  from  Pawtucket  may 
be  mentioned  East  Providence,  Seekonk,  Rehoboth,  Attleboro'.  Mansfield,  Wren- 
tham,  Franklin,  Cumberland,  Lincoln,  Smithfleld,  and  North  Providence. 

Pawtucket  naturally  commands  the  trade  of  the  territory  for  half  the  distance 
to  Boston  and  entire  valley  of  the  Blackstone  River.  One  hundred  and  thirty 
trains  over  Boston  and  Providence,  the  Providence  and  Worcester,  and  the  New 
York  and  New  England  railroads  pass  through  this  place  daily.  Its  convenience 
for  transportation  by  rail,  the  facility  with  which  its  citizens  can  reach  all  the  large 
centres  of  business,  together  with  its  manufacturing  and  mechanical  industries, 
have  attracted  people  from  various  parts  of  the  world  to  settle  here. 

The  growth  of  Pawtucket  has  been  rapidly  increasing.  In  1866  there  were 
5,000  inhabitants;  at  the  present  time,  1883,  there  are  between  28,000  and  25,000. 
If  we  include  the  immediate  villages  of  Central  Falls,  Valley  Falls,  Lonsdale  and 
Saylesville,  we  may  safely  say  we  have  a  population  of  upward  of  85,000. 

Within  these  limits  there  is  a  great  variety  and  a  vast  amount  of  manufac- 
turing and  mechanical  industries  carried  on,  and  from  which  the  Qeneral  Gk)v- 
emment  has  in  years  past  received  large  revenues.  They  paid  during  the  fiscal 
year  ending  June  80,  1866,  $686,691.98  into  the  ofilce  of  the  assessors  for  internal 
revenue  for  the  first  district  of  Rhode  Island. 

The  revenue  from  the  Pawtucket  post-office  for  the  fiscal  year  ending  Decem- 
ber 81, 1882,  was  $12,298  28,  which  will  give  you  some  idea  of  the  business  which 
is  transacted  here  at  the  present  time. 

Pawtucket  is  largely  a  manufacturing  community,  and  in  the  extent  and  vari- 
ety of  its  manufactures  is  not  surpassed  by  any  place  of  equal  size  in  the  United 
States.  It  contains  some  of  the  largest  establishments  of  their  kind  which  are  to 
be  found  in  the  country,  among  whch  may  be  mentioned  the  Conant  Thread 
Company,  manufacturers  of  the  J.  &  P.  Coats  spool  cotton,  with  a  capital  of 
13,000,000,  and  employing  over  2,000  operatives,  and  consuming  in  the  single 
item  of  coal  20,000  tons  annually. 

The  W.  F.  &  F.  C.  Sayles  bleachcries,  with  their  manufacturing  establishments, 
employ  over  1,500  hands,  and  their  consumption  of  coal  per  annum  is  15,000  tons. 

The  Rhode  Island  Horse  Shoe  Company,  situated  in  Valley  Falls,  in  the  imme- 
diate vicinity  of  this  place,  is  the  largest  of  its  kind  in  the  world,  and  calls  for  a 
transportation  of  150  tons  per  day,  with  a  consumption  of  12,000  tons  of  coal  per 
annum. 

Without  entering  further  into  detail,  we  would  add  that  not  less  than 
t^,000,000  are  invested  in  the  different  manufacturing  industries,  all  of  which 
could  not  fail  of  being  benefited  by  the  removal  of  the  obstructions  and  the  im- 
provement of  the  channel  of  the  Pawtucket  River. 

The  specific  improvements  needed  to  put  the  river  in  proper  condition  are  the 
removal  of  the  obstructions  at  the  Railroad  and  Washington  bridges,  the  straight- 
ening, widening,  and  deepening  of  the  channel,  so  that  when  completed  it  shall 
have  a  width  of  150  to  200  feet  and  a  depth  of  12  feet  at  low  water;  also  the  re- 
moval of  Seal  Rock,  near  the  head  of  navigation. 
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Provision  has  been  made  by  the  State  government  for  the  removal  of  the  pres 
ent  Washington  Bridge  and  the  obstructionB  under  the  same,  making  a  depth  of 
water  of  not  less  than  15  feet  at  low  water;  also  providing  for  five  commissioners 
to  be  appointed  by  the  State,  the  town  of  East  Providence,  and  the  city  of  E^vi- 
dence,  to  execute  the  foregoing  provision,  build  a  bridge  in  place  of  the  present 
Washington  Bridge,  with  a  draw  having  two  openings  of  80  feet  in  width, 
and  two  years'  time  has  been  allowed  the  commissioners  for  the  completion  of 
the  work.  Commissioners  have  already  been  appointed  by  the  State  and  the 
town  of  East  Providence. 

All  of  which  is  most  respectfully  submitted. 

Qborgb  B.  Newell, 
Geo.  p.  Grant, 
Hbnbt  F.  Jenks, 
CknnmitUe  of  PcMtueket  Bumnest  Mm* 8  jModaiion. 
Georob  H.  Elliot, 

Lieut.  Col.  U.  8.  Engineer%, 


IMPROVEMENT  OP  PROVIDENCE  RIVER  AND  NARRAGANBETT 

BAT,  RHODE  ISLAND. 

Providence  River  is  an  estuary  of  Narragansett  Bay,  eltending  from  Nayatt 
Point  to  the  city  of  Providence.  Its  length  is  about  7  miles  and  its  width  varies 
from  1,000  feet  to  2  miles.  At  its  head  it  is  Joined  by  the  Paw  tucket  River,  ex- 
tending 5  miles  farther,  to  the  town  of  Pawtucket  The  mean  rise  and  fall  of 
the  tide  is  4.7  feet. 

ORiemAL  CONDITION. 

Before  the  improvement  of  the  river  was  commenced,  in  1858,  at  one  point  ia 
the  channel— a  place  called  "The  Crook,''  at  the  junction  of  the  Providence 
River  with  the  Pawtucket— the  available  low  water  depth  was  but  i^  feet,  aod 
Bulkhead  Rock,  with  but  7  to  8  feet  of  water  upon  it  at  low  water,  with  deep 
water  around  it,  was  a  dangerous  obstruction  between  Pawtuxet  Shoal  and  Field's 
Point. 

PLANS  OF  DCPROYEMBNT. 

There  was  expended  between  1852  and  the  80th  of  June,  1883,  $200,459.84  in 
deepening  the  channel,  first  to  9  feet,  then  to  12  feet,  then  to  14  feet,  and  again 
to  23  feet,  as  the  increasing  sizes  of  vessels  and  the  growing  commerce  of  Provi- 
dence demanded.  Bulkhead  Rock  was  also  removed,  during  this  period,  to  a 
depth  of  20  feet  below  mean  low  water. 

The  approved  project  of  1878,  modified  in  1882,  under  which  we  are  now  work- 
ing, provides  for  a  channel  25  feet  deep  and  800  feet  wide,  suitable  for  large  ocean 
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vesselB,  extending  from  Fox  Point,  in  the  city  of  Providence,  to  the  deep  water 
of  Narraganaett  Bay,  and  for  an  anchorage-basin  between  Fox  and  Field's  Points 
of  the  following  dimensions  in  cross-section,  viz: 

Fe«t  deep. 

300  feet  wide 35 

600  feet  wide 20 

725  feet  wide 18 

940  feet  wide 12 

1.060  feet  wide 6 

The  25-foot  channel  has  been  laid  out  in  straight  reaches  (with  enlargements 
at  the  angles),  with  a  view  to  lighting  them  by  range  or  leading  lights,  such  as 
are  in  use  in  similar  cases  in  Chesapeake  Bay,  Delaware  River,  and  other  locali- 
ties, if  it  should  be  found  necessary. 

A  plat  of  Providence  River,  showing  the  improved  channel,  was  published  in 
the  Annual  Report  of  the  Chief  of  Engineers  for  1884,  page  622.  A  plat  of  that 
part  of  the  river  which  forms  the  harbor  of  Providence  accompanies  my  special 
report  on  the  removal  of  Green  Jacket  Shoal,  which  is  appended  to  this  report. 

AMOUNT  BXFBNDBD  AUD  RBSULTB  TO  JUNE  80,   1884. 

The  amount  expended  on  the  present  project  up  to  the  close  of  the  fiscal  year 
ending  June  80th,  1884,  including  liabilities  outstanding  at  that  date,  was 
1125,846.49. 

At  that  date  about  one-half  of  the  excavation  required  for  the  anchorage- basin 
above  Field's  Point  had  been  done.  Bulkhead  Rock  had  been  removed,  and  the 
condition  of  the  six  straight  reaches  into  which  the  25-foot  channel,  300  feet  wide, 
is  divided,  was  as  follows:  The  Fox  Point  Reach  had  been  completed;  the  Sassa- 
fras Point  reach  had  been  completed;  the  Field's  Point  Reach  had  been  com- 
pleted; the  Pomham  Reach  had  jiist  been  commenced;  the  Pawtuzet  reach  had 
been  excavated  to  a  width  of  200  feet;  the  Gaspee  reach  had  been  excavated  to  a 
width  of  200  feet. 

OPKRATIONB  DURING   THB    LAST  FISCAL  TEAR. 

At  the  beginning  of  the  last  fiscal  year  no  work  was  in  progress.  In  July,  1884, 
a  survey  was  made  by  Assistant  Engineer  Judson,  assisted  by  a  party  in  the 
United  States  schooner  Surveyor  of  a  portion  of  the  bottom  of  the  harbor  be- 
tween Fox  and  Field's  points,  and  of  Green  Jacket  Shoal,  and  numerous  borings 
were  made  to  discover  the  character  of  the  material  of  the  bottom. 

« 

On  the  28th  August,  1884,  advertisements  were  issued  for  dredging,  under  the 
provisions  of  the  act  of  Congress  of  July  5,  1884,  appropriating  $86,000  for  con- 
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COMHBRCIAL  BTATISnOS. 

CusTOM-HonsB,  Newport,  R.  I. 

Collector's  Offiob,  July  15, 1886. 

Sir:  I  have  the  honor  to  acknowledge  the  receipt  of  your  letters  of  tho  15th 
ultimo.  During  the  year  ending  June  8(K  1885,  about  five  thousand  vessels  of  all 
classes  have  arrived  at  this  port,  either  for  a  harbor  or  to  discharge  cargoes;  this 
includes  steam  and  sail  vessels  engaged  in  coasting  trade,  fisheries  and  yachting. 
During  the  year  ending  June  80.  1885,  twelve  vessels  have  arrived  at  this  port 
from  foreign  ports  and  discharged  their  cargoes;  nine  vessels  have  cleared  from 
this  port  for  foreign  ports.    The  cargoes  from  foreign  ports  consisted  of— 

Spruce  boards feet. .        768,859 

Spruce  laths packages. .        287,800 

Hemlock  boards feet. .       866.488 

During  the  same  year  there  has  been  landed  at  this  port,  say — 

Coal tons. .  42,000 

Shingles 8,750,000 

Laths 8,000,000 

Lime barrels.  •  12,000 

Cement do....  5,700 

Bricks ; 4,000,000 

Lumber feet..  9,500,000 

The  amount  of  revenue  collected  in  this  district  from  duties  on  imports,  ton- 
nage tax,  Marine  Hospital  tax,  inspection  of  steam-vessels,  and  miscellaneous 
receipts  during  the  year  ending  June  80,  1885,  was  $2,554.72;  the  decrease  from 
previous  years  being  on  account  of  the  law  abolishing  Marine  Hospital  tax,  fees 
on  certain  work,  and  reduction  of  steamboat-inspection  fees,  and  tonnage  tax. 
There  are  188  vessels  owned  in  and  hailing  from  this  port,  viz:  118  sail  and  15 
steam.  The  gross  tonnage  of  the  183  vessels  is  5,596.76.  The  net  tonnage  of  the 
183  vessels  is  4,557.75.  The  tonnage  of  the  largest  vessel  is  708.69  gross;  678.26 
net.  The  tonnage  of  the  smallest  vessel  is  3.75  gross;  2.17  net  The  largest  ves- 
sel draws  13  feet  when  loaded. 

Trusting  that  statistics  above  referred  to  are  sufficient  for  your  purposes, 
I  remain,  respectfully, 

J.  H.  CozzBire, 
CoUlector. 

Lieut.  Col.  G.  H.  Elliot. 


letter  of  the  supervisor  of  the  old  colony  steamboat  comfant. 

Old  Colony  Steamboat  Company, 

Newport,  R.  L,  June  26,  1885. 

Dear  Sir:    Tour  letter  of  the  16th  instant  received.    In  reply  I  respectfully 
submit  the  amount  of  merchandise  carried  by  the  steamers  of  this  line  during  the 
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year  ending  May  81,  1886,  to  be  245,000  tons,  and  the  number  of  passengers 
2G0,000. 

Yours  truly, 

Obobob  Peircb, 

Qupertiior. 
Lieut.  Col.  Gbobob  H.  Elliot. 


LBTTBB  of  THB  8UPEBINTE19DBNT  OF  THE  NBWPOBT  AND  WICKFORD  BAILROAD 

AND  STEAMBOAT  COMPANY. 

SuperiTUendent'a  Office, 
Newport  and  Wickford  Railroad  and  tiUamboai  Company, 

Newport,  R.  L.  June  18,  1885. 

Sir:  Tour  letter  of  June  16  duly  received  and  contents  noted,  and  I  would 
say  in  reply  that  the  number  of  passengers  carried  by  this  line  from  August  81, 
1883,  to  September  1,  1884,  was  66,074,  and  the  total  amount  of  freight  was 
1.690  tons. 

Tours  truly, 

Thbo.  Warrbn, 
SuperiTUendeni, 
Colonel  Elliot, 

Efngineer  Office,  U.  8,  A. 


HARBOR  OF  REFUGE  AT  BLOCK  ISLAND,  RHODE  ISLAND. 

This  island  is  a  part  of  the  State  of  Rhode  Island.  It  is  14  miles  east  of  Mon- 
tauk  Point,  the  eastern  end  of  Long  Island,  and  its  nearest  point  is  about  10  miles 
south  of  the  mainland.  Besides  the  wants  of  the  mackerel-fishing  fleet  and  the 
general  coast  navigation,  the  island  is  an  important  point  on  our  shores  for  ocean 
nayigation.  It  has  a  signal  station  connected  by  submarine  telegraph  with  the 
mainland.  Vessels  are  passing  the  island  at  all  times  and  on  all  sides  of  it,  and 
its  position  renders  it  of  national  importance. 

original   CONDinON. 

Before  the  construction  of  the  present  harbor  of  refuge  Block  Island  had  no 
harbor  which  afforded  protection  for  decked  vessels.  The  only  ones  used  were 
open  boats,  which,  on  the  approach  of  storms,  were  hauled  up  on  the  beach  by 
oxen.  The  largest  of  these  boats  were  of  about  10  tons  burden.  The  mean  rise 
and  fall  of  the  tide  is  about  8  feet 
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PLANS  OF  THE  WORKS. 

The  original  project  and  its  subsequent  modifications  provided  for  a  harbor  of 
refuge  on  the  eastern  side  of  the  island,  consisting  of  an  inner  harbor  for  the 
protection  of  small  vessels  and  an  exterior  harbor  for  large  ones.  The  former 
was  to  be  about  250  to  300  feet  in  area,  and  inclosed,  with  the  exception  of  an 
opening  60  feet  wide  in  the  clear  on  the  sea  side,  by  timber  crib  work  filled  with 
stones  and  resting  on  a  riprap  foundation.  The  exterior  harbor  was  to  be  formed 
by  a  riprap  breakwater  designed  to  intercept  the  waves  from  the  eastward,  and 
the  beds  of  both  harbors  to  be  cleared  of  bowlders.  The  next  project  (1881)  was 
to  build  a  masonry  wall  on  the  east  side  of  the  inner  harbor  in  lieu  of  the  old 
crib-work  on  that  side,  which  was  in  danger  of  breaking  down  in  storms,  and 
also  to  protect  the  cliff  which  lies  to  the  eastward  of  the  harbor,  the  material  of 
which  was  carried  by  the  current  into  the  harbor,  decreasing  its  depth.  The  last 
project  for  the  work,  the  one  under  which  we  are  now  working,  provides  for 
filling  the  gap  in  the  main  breakwater  under  the  provisions  of  the  act  of  Congress 
of  July  5,  1884,  appropriating  $15,000  for  '*  improving  the  breakwater."  This 
gap,  200  feet  in  length,  and  1,400  feet  from  the  shore,  had  been  left  for  the  con- 
venience of  vessels  getting  in  and  out  of  the  harbor,  but  it  was  found  to  let  in 
too  much  of  the  sea  in  stormy  weather,  interfering  with  the  usefulness  of  the 
harbor.  A  plat  of  Block  Island,  showing  the  position  of  the  harbor  of  refuge 
and  a  plan  of  the  works,  will  be  found  with  the  special  report  on  the  enlargement 
of  the  inner  harbor  which  accompanies  this  report. 

AMOUNT  EXPENDED,  AND  BBSULT8,   TO  JUNE  80,   1884. 

The  inner  harbor  and  the  main  breakwater,  built  in  prolongation  of  the  eastern 
side  of  the  inner  harbor  and  extending  1,000  feet  from  the  shore,  were  construct- 
ed in  the  years  1870  to  1879,  inclusive.  The  utility  of  the  work  at  once  became 
apparent  In  stormy  weather  the  inner  harbor  especially  was  filled  with  fisher- 
men and  coasters,  and  it  soon  became  necessary  to  increase  its  depth  from  7  feet, 
to  which  it  had  been  dredged  in  the  first  instance,  to  9  feet  at  mean  low  water. 
In  1883  a  strong  jetty  was  built  out  from  the  cliff  to  the  eastward  of  the  inner 
harbor,  and  a  masonry  wall  was  constructed  on  the  inside  of  the  crib-work  form- 
ing the  eastern  side  of  the  inner  harbor  for  the  purposes  before  mentioned. 

The  total  expenditures  up  to  June  80,  1884,  including  liabilities  outstanding 
at  that  date,  were  $806,859.98. 

OPBBATION8    DURING  THE  LAST  FISCAL  TEAR. 

At  the  beginning  of  the  last  fiscal  year  no  work  was  in  progress.  In  August, 
1884,  a  survey  of  the  bottom  of  the  inner  and  outer  harbors  was  made  by  Assist- 
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ant  Engineer  Judson,  assisted  by  a  party  In  the  United  States  schooner  Surveyor, 
and  at  the  same  time  the  wharf  in  the  inner  harbor,  which  had  been  repaired  in 
1888  by  means  of  an  approprivtion  which  was  made  in  1883,  was  again  repaired, 
as  far  as  the  funds  available  for  the  purpose  would  allow.  It  is  proper  to  be  re- 
marked in  this  connection  that  this  wharf  is  so  thoroughly  decayed  that  it  is  past 
any  useful  repair,  and  should  be  replaced  by  a  new  structure.  The  supplies  for 
the  light  houses  are  landed  here,  and  all  the  passengers  (many  thousand  annually) 
and  all  the  goods  to  and  from  the  island  arrive  at  and  depart  from  it,  except  that 
in  summer  months  an  excursion  steamer  from  the  mainland  uses  for  its  passen- 
gers a  small  private  wharf  in  the  outer  harbor,  but  this  wharf  cannot  be  used  in 
winter  on  account  of  the  exposure  of  the  outer  harbor.  As  the  case  now  stands, 
the  public  considers  the  wharf  a  Government  wharf,  and  that  it  has  no  right  to 
do  anything  to  it,  and  if  it  is  not  to  be  renewed  at  Government  expense  by  means 
of  an  appropriation  made  for  the  purpose — it  will  require  about  $2,500— provision 
should  be  made  for  turning  it  over  to  the  authorities  of  the  town  of  New  Shore- 
ham  (the  corporate  name  of  Block  Island)  for  public  use  and  maintenance. 

On  the  6th  of  October,  1884,  advertisemeAts  were  issued  for  riprap  granite  for 
filling  the  gap  under  the  provisions  of  the  act  of  Congress  of  July  6, 1884,  appro- 
priating $15,000  for  improving  the  breakwater.  The  following  proposals  were 
received  and  were  opened  on  the  28th  of  the  same  month: 


KA1CB8  AUD  ADDBB8SEB  OF  BIDDSI18. 


James  Scully,  Qroton,  Conn 

Isaac  A.  Sylvester,  Newton  Centre,  Mass. 


Price  per 

ton  of  2,240 

pounds. 


$1  65 
1  67 


With  the  approval  of  the  Chief  of  Engineers,  the  contract  was  awarded  to  Mr. 
James  Scully,  the  lowest  bidder;  contract  dated  November  15,  1884,  to  be  com- 
menced within  one  month  after  signing  of  contract,  unless  otherwise  agreed,  and 
completed  August  81,  1885. 

Work  under  the  above  contract  was  commenced  March  19,  1885,  and  at  the 
end  of  the  fiscal  year  is  still  in  progress.  The  amount  of  riprap  stone  deposited 
in  the  gap  during  the  year  was  5,795  tons.  Mr.  Andrew  R.  Elliot  is  the  local  in- 
spector of  the  work. 

On  the  8th  December,  1884,  the  following  resolution  was  passed  by  the  Senate 
of  the  United  States: 

In  thb  Sbnatb  of  thb  United  States, 

December  8,  1884. 

Buolved,  That  the  Secretary  of  War  be,  and  he  hereby  is,  directed  to  commii- 
nicate  to  the  Senate,  without  unnecessary  delay,  whether  there  exists  a  public 


30  HARBOR  commissioners'   REPORT. 

necessity  for  the  enlargement  of  the  basin  or  harbor  inside  the  breakwater  at 
Block  Island,  Rhode  Island,  for  the  proper  accommodation  of  the  shipping  seek- 
ing refuge  at  that  place;  and,  if  so,  to  what  extent  should  such  enUrgemeni  be 
made,  and  what  would  be  the  probable  cost  thereof. 
Attest: 

Anson  G.  McCook, 
SeenUyry. 

In  compliance  with  the  above  resolution  I  was  directed  to  make  report.  M7 
report  and  estimate,  dated  December  80,  1884,  were  transmitted  to  Congress  and 
printed  as  Senate  Ex.  Doc.  No.  27,  Forty-eighth  Congress,  second  session,  and  a 
copy  will  be  found  appended  hereto. 

•    AMOUNT  EXPENDED,   AND  PROORB8S,   DURING  THE  LAST  FISCAL  YEAB. 

The  amount  expended  during  the  last  fiscal  year,  including  liabilities  outstand- 
ing June  80,  1885,  was  $12,065.11,  and  the  result  was  the  filling  of  the  whole 
length  of  the  gap  nearly  up  to  mean  low  water,  but  not  to  the  full  width  of  the 
breakwater  at  that  level .  The  width  of  the  filling  at  the  top  on  June  80,  1885, 
was  about  10  feet. 

OPERATIONS  CONTEMPLATED  FOR  THE  FISCAL  TEAR  ENDING  JUNE  30,  1886. 

« 

With  the  remainder  of  the  funds  available  for  the  purpose,  it  is  proposed  to 
carry  the  filling  of  the  gap  in  the  breakwater  as  high  as  they  will  admit.  It  is 
expected  that  the  current  contract  will  be  completed,  and  the  appropriation  of 
July  5,  1884,  will  be  exhausted,  August  31, 1886.  No  appropriation  having  been 
made  for  this  work  at  the  last  session  of  Congress,  no  other  work  will  be  done 
during  the  next  fiscal  year. 

WORK  REQUIRED  TO  BE  DONE  TO  COMPLETE  THE   EXISTING  PROJECT. 

The  work  which  will  be  required  to  be  done  to  complete  the  present  project 
after  the  completion  of  the  current  contract  will  be  the  filling  of  the  gap  to  its 
full  height  of  0  feet  above  mean  high  water  and  its  full  width  at  top  of  25  feet 

It  should  be  remarked  that  the  enlargement  of  the  inner  harbor  or  basin  not 
having  yet  been  acted  upon  by  Congress,  the  cost  of  this  work,  which  will  be 
found  in  the  special  report  on  the  subject  which  is  appended  to  this  report,  Is 
not  included  in  the  "  amount  (estimated)  required  for  completion  of  existing  pro- 
ject*' in  the  following  money  statement: 

Block  Island  is  in  the  Newport  collection  district,  and  Newport  is  the  nearest 
port  of  entry.  There  is  no  duty  collected  at  the  island.  The  value  of  the  harbor 
is  mainly  as  a  harbor  of  refuge  for  coasting  vessels.  There  are  four  lights  on  the 
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island,  the  north  and  south  lights  and  the  breakwater  lights.    The  nearest  forti- 
fication is  Fort  Adams,  Newport,  R.  I. 

MOMET  STATEMENT. 

July  1, 1884,  amount  available $8,140  02 

Amount  appropriated  by  act  approved  July  5,  1884 15«000  00 


18,140  02 
July  1,  1885,  amount  expended  during  fiscal  year,  exclu- 
sive of  outstanding  liabilities  July  1,  1884 $7,849  29 

July  1,  1885,  outeUnding  liabilities 4,215  82 

12.065  11 


July  1,  1885,  amount  available 6,074  91 


Amount  (estimated)  required  for  completion  of  existing  project 24,000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  80, 

1887 24,000  00 

Submitted  in  compliance  with  requirements  of  section  2  of  river 

and  harbor  acts  of  1866  and  1867. 

speciaii  befort  on  enlarobmbnt  of  the  basin  or  harbor  inside  the 
breakwater  at  block  island,  rhode  island. 

Engineer  Office,  United  States  Army, 
Newport,  R.  I.,  December  80,  1884. 

General:    I  have  the  honor  to  acknowledge  the  receipt  of  a  copy  of  the  fol- 
lowing resolution  of  the  Senate  of  the  United  States: 

In  THE  Senate  of  the  United  States, 

December  8, 1884. 

Bewhed,  That  the  Secretary  of  War  be,  and  he  hereby  is,  directed  to  commu- 
nicate to  the  Senate,  without  unnecessary  delay,  whether  there  exists  a  public 
necessity  for  the  enlargement  of  the  basin  or  harbor  inside  the  breakwater  at 
Block  Island,  R.  I.,  for  the  proper  accommodation  of  the  shipping  seeking  refuge 
at  that  place,  and,  if  so,  to  what  extent  should  such  enlargement  be  made,  and 
what  would  be  the  probable  cost  thereof. 
Attest: 

Anson  G.  McCook, 
Secretary. 

In  compliance  with  the  directions  contained  in  an  indorsement  on  the  above 
resolution,  I  beg  leave  to  submit  the  following  report: 
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The  harbor  of  refuge  at  Block  Island,  which  is  entirely  an  artificial  harbor,  is 
at  the  southern  end  of  the  curve  which  forms  the  eastern  side  of  the  island.  Be- 
fore its  construction  Block  Island  had  no  harbor.  The  only  vessels  used  were 
open  boats,  which  on  the  approach  of  storms  were  hauled  up  on  the  beach  by 
oxen.    The  largest  of  these  boats  were  of  about  10  tons  burden. 

The  works  consisted  of  a  main  breakwater,  which  extends  northerly  from  the 
shore,  a  distance  of  about  1,900  feet,  forming  the  outer  harbor,  and  the  inner 
harbor  or  basin  referred  to  in  the  resolution  of  the  Senate. 

The  inner  harbor  lies  in  the  western  angle  between  the  breakwater  and  the 
shore.  It  is  about  800  feet  by  250  feet  in  area  and  has  an  opening  about  80  feet 
wide  (60  feet  in  the  clear),  on  the  north  side,  through  which  vessels  pass  to  and 
from  the  outer  harbor. 

It  was  first  dredged  to  a  depth  of  7  feet  at  mean  low  water.  Afterwards  it  w  as 
dredged  to  a  depth  of  9  feet,  and  the  bottom  of  a  large  part  of  the  outer  harbor 
was  cleared  of  bowlders. 

The  main  breakwater,  except  for  a  distance  of  about  300  feet  from  the  shore, 
where  it  forms  the  eastern  side  of  the  inner  harbor,  is  constructed  of  riprap  gran- 
ite. It  is  85  feet  wide  at  the  top,  which  is  6  feet  above  mean  high  water.  The 
inner  slope  is  1  on  1  and  the  outer  slope  is  1  on  2. 

The  eastern,  northern,  and  western  sides  of  the  inner  harbor  are  of  crib-work 
constructed  (in  1871-^72)  of  spruce  timber,  resting  at  about  the  level  of  low  water, 
on  a  riprap  foundation,  and  filled  with  stones  gathered  on  the  island. 

The  crib-work  on  the  eastern  side,  which  is  most  exposed  to  the  force  of  the 
waves,  became  so  much  decayed  that  an  interior  wall  of  masonry  was  constructed 
during  the  last  year  to  protect  the  inner  harbor  when  the  crib-work  on  that  side 
is  carried  away  by  the  sea. 

The  crib-work  on  the  two  other  water  sides  of  the  inner  harbor  is  also  veiy 
much  decayed,  and  will  soon  be  liable  to  destruction  in  heavy  storms. 

A  plat  exhibiting  the  bottom  of  the  outer  harbor  as  it  was  found  by  the  survey 
of  1878,  and  also  by  the  survey  which  I  caused  to  be  made  last  August,  shows 
that  there  was  much  shoaling— 8  feet  in  some  places— between  the  times  of  the 
two  surveys. 

The  material  used  for  this  shoaling  comes  from  the  high  cliffs  at  the  southward 
and  eastward  of  the  harbor,  which  are  constantly  being  undermined  by  the  sea, 
and  also  from  the  shore,  which  extends  from  the  harbor  to  the  northward  and 
westward. 

The  former  material  is  carried  along  outside  the  main  breakwater,  a  part  of  it 
passing  through  the  interstices  of  the  riprap  forming  a  parallel  bank  inside, 
which  does  not  encroach  much  upon  the  anchorage. 
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Aootber  portion  passes  through  the  gap  in  the  main  breakwater,  and  is  doubt- 
less afterwards  brought  farther  into  the  outer  harbor  in  northerly  storms,  causing 
a  general  shoaling  of  the  harbor. 

After  the  closing  of  the  gap,  which  is  t»  be  done  by  means  of  the  appropria- 
tion of  July  5,  1884,  some  material  will  probably  pass  around  the  outer  end  of 
the  main  breakwater  and  be  carried  into  the  outer  harbor  as  before. 

The  quantity  of  material  which  comes  from  the  shore  to  the  northward  and 
westward  of  the  harbor  is  very  large,  as  is  shown  by  the  great  amount  of  filling 
in  the  angle  between  this  shore  and  the  harbor  works. 

UTILITT    OF  THB  INNER   HABBOR. 

The  eastern  shore  of  Block  Island,  on  which  the  harbor  of  refuge  is  situated, 
is  exposed  to  the  full  force  of  the  waves  of  the  Atlantic.  In  northerly  storms  es- 
pecially, small  vessels  cannot  lie  with  safety  in  the  outer  harbor,  and  even  in 
northeasterly  and  easterly  storms  the  swell  which  makes  round  the  extremity 
of  the  main  breakwater  is  so  heavy  that  none  except  large  vessels  will  remain 
outside,  unless  for  want  of  room  they  cannot  get  into  the  inner  harbor  -which 
although  made  for  the  temporary  purpose  of  sheltering  the  vessels  that  carried 
stone  from  the  mainland  for  the  main  breakwater  in  the  earlier  periods  of  its 
construction,  has  proved  one  of  the  most  beneficial  works  in  my  district.  At 
night,  especially  in  bad  weather,  it  is  always  filled  to  its  full  capacity. 

On  a  recent  visit  to  Block  Island  I  counted  fifty-nine  fishing  and  other  vessels 
crowded  into  this  little  area,  and  larger  numbers  would  have  availed  themselves 
of  the  complete  shelter  which  it  affords,  except  for  the  want  of  room. 

Appended  to  this  report,  I  send  a  copy  of  a  letter  containing  the  statistics  of 
the  use  of  the  inner  harbor  during  the  last  year,  which  have  kindly  been  fur- 
nished by  the  Hon.  Nicholas  Ball,  a  prominent  citizen  of  Block  Island,  at  my 
request. 

These  statistics  confirm  the  judgmeut  derived  from  my  own  observation,  that 
the  size  of  this  excellent  refuge  is  entirely  inadequate  to  the  requirements  of  local 
and  coasting  vessels,  and  that  it  would  not  be  good  policy  to  replace  by  masonry 
walls  the  decayed  crib-work,  retaining  the  present  size  of  the  inner  harbor. 

I  intended  to  submit  these  views  to  the  Chief  of  Engineers  in  my  next  annual 
report,  and  I  am  gratified  at  this  earlier  opportunity,  furnished  by  the  Senate 
resolution,  of  stating  that,  in  my  judgment,  the  enlargement  of  the  inner  harbor 
is  a  public  necessity,  and  of  submitting  the  following  plan  for  it: 

FBOPOBBD  BNLABGBHBNT  OF  THB  IHBBB  HABBOB. 

From  the  shore  west  of  the  inner  harbor,  and  at  a  distance  of  about  1,000  feet 
from  it  (1,800  feet  from  the  prolongation  of  the  line  of  the  main  breakwater), 
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there  is  an  old  jetty  which  was  constructed  upon  a  bowlder  leef  which  projected 
from  the  shore  at  this  point  and  extends  out  to  about  800  feet  from  the  high- 
water  line.  This  jetty,  which  was  built  of  rounded  bowlders  found  on  the  ialand, 
had  not  much  stability,  and  has  become  much  flattened  down  by  the  sea. 

I  propose  to  build  up  on  this  jetty,  and  to  extend  it  about  200  feet  on  a  line 
parallel  to  and  distant  about  950  feet  from  the  main  breakwater;  thence  the 
western  part  of  the  proposed  inner  breakwater  follows  an  arc  of  90  degrees  with 
a  radius  of  150  feet,  and  connects  with  the  northern  part  which  is  on  a  line  run- 
ning at  right  angles  with  the  main  breakwater,  and  intersecting  it  at  a  point  about 
650  feet  from  the  outside  of  the  crib-work  forming  the  north  side  of  the  present 
inner  harbor,  or  about  950  feet  from  the  Goyemment  wharf  on  the  south  side  of 
this  harbor. 

The  inner  breakwater  is  to  be  constructed  of  granite  riprap  4  feet  wide  on  the 
top,  which  is  to  be  5  feet  aboye  mean  high  water.  The  western  part  to  have  side 
slopes  of  1  on  1,  the  northern  part  to  haye  a  slope  of  1  on  1  on  the  inside,  and  a 
slope  of  1  on  1  ^  on  the  outside.  The  shore  end  of  the  western  part  aboye  the  low- 
water  line  is  to  be  constructed  of  crib-work  filled  with  stone. 

At  a  distance  of  150  feet  from  the  main  breakwater,  or,  more  exactly,  150  feet 
from  the  6-foot  curye  of  the  submerged  bank  on  the  inside  of  this  breakwater,  I 
propose  to  leaye  in  the  inner  breakwater  an  opening,  on  each  side  of  which  there 
is  to  be  constructed  a  pier-head  of  dry  masonry,  protected  by  fender  piles  in  the 
usual  manner,  leaving  the  opening  100  feet  wide  in  the  clear. 

The  northern  part  of  the  inner  breakwater,  which  is  on  the  moat  exposed  side, 
should  be  built  first.  This  would  allow  us  to  remove  the  crib-work  which  forms 
the  northern  side  and  a  part  of  the  western  side  of  the  present  inner  harbor,  and 
to  use  the  stone  filling  and  foundation-HUiy  4000  tons— on  the  western  side  of 
the  enlarged  harbor. 

The  area  of  the  present  inner  harbor  is  about  If  acres.  The  area  of  the  pro- 
posed harbor,  inclosed  between  the  low-water  line  on  the  shore  and  the  inner 
breakwater,  is  about  18(  acres.  About  5  acres  are  inclosed  within  the  curve  of 
9  feet  at  mean-low  water,  9i  acres  within  the  6-foot  curve,  and  15  acres  within 
the  8-foot  curve. 

Exi>erience  has  shown  that  the  depth  gained  by  dredging  in  the  present  inner 
harbor  is  permanent,  and  it  will  doubtless  be  found  that  the  shoaling  of  that  part 
of  the  outer  harbor  whioh  it  is  proposed  to  include  within  the  new  works  will  be 
stopped,  since  the  littoral  sands  now  brought  in  by  the  waves  from  the  west- 
ward, and  the  sands  which  are  now  brought  in  through  the  gap  in  the  main 
breakwater,  and  which,  when  it  is  closed,  may  be  brought  in  around  its  extremi- 
ty, will  be  arrested;  the  former  by  the  western  part  and  the  latter  by  the  north- 
em  part  of  the  proposed  inner  breakwater. 
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It  is  probable  that,  for  the  purpose  of  shelteriDg  the  larger  claas  of  yeeeels  in 
the  outer  harbor  iu  northerly  and  northeasterly  storms,  and  of  quieting  the  water 
in  that  harbor  in  all  storms  from  the  eastward,  it  may  be  found  necessary  at  some 
time  in  the  future  to  extend  the  main  breakwater  in  a  westerly  direction  1,000  or 
1,200  feet,  or  to  such  distauce  as  may  be  desired,  leaving  an  opening  between  it 
and  the  present  head  of  the  breakwater. 

The  area  of  the  enlarged  inner  harbor  for  small  vessels  (nearly  all  of  the  ves- 
sels which  now  use  the  harbor  of  refuge  at  Block  Island  are  of  this  class)  is  not 
as  large  as  I  would  have  proposed,  except  that  I  do  not  wish  to  encroach  so  much 
on  the  area  of  the  outer  harbor  as  to  impair  its  usefulness  for  large  vessels,  the 
number  of  which  seeking  refuge  at  Block  Island  is  likely  to  increase,  especially 
in  case  the  main  breakwater  is  extended  as  above  mentioned. 

If  deemed  desirable,  however,  when  we  come  to  the  construction  we  can  make 
the  northern  part  of  the  inner  breakwater  on  a  line  100  or  200  feet  further  north 
with  but  little  increase  of  expense. 

The  Government  wharf,  which  occupies  the  land  side  of  the  present  inner  har- 
bor, is  the  only  wharf  at  Block  Island,  except  a  private  wharf  which  was  built 
some  years  since  outside  the  inner  harbor  and  on  the  inside  of  the  main  break- 
water, by  permission  of  the  Secretary  of  War.  The  latter  wharf  is  used  only  in 
summer,  and  by  steamers  which  carry  visitors  and  excursionists  from  and  to  the 
mainland.  The  Government  wharf  is  always  overcrowded  with  the  traffic  of  the 
island.  All  the  freight  carried  to  and  from  the  island  is  brought  here,  and  at  it 
are  landed  the  United  States  mails  and  the  supplies  for  the  four  light-houses, 
which  are  on  the  island,  and  the  steam  fog  signal. 

The  enlargement  of  the  inner  harbor  will  allow  additional  private  wharves  to 
be  built  within  it,  and  thus  relieve  the  Government  wharf,  but  the  building  of 
such  wharves  should  only  be  by  authority  of  the  Secretary  of  War  and  under 
such  conditions  as  may  be  prescribed  by  him. 

In  the  following  estimate  of  the  cost  of  the  proposed  enlargement  I  have  not 
included  any  dredging  of  the  area  proposed  to  be  included  within  the  inner  har- 
bor. None  will  be  necessary  in  the  first  instance,  and  when  it  becomes  so  it  can 
be  done  gradually  and  as  the  wants  of  the  harbor, may  require.  As  before  sug- 
gested, any  additional  depth  which  may  be  gained  by  dredging  in  the  enlarged 
nner  harbor  will  be  permanent. 

BSrriMATBD  COST  OF  THB   FB0F08BD   BmiABOBlCBirr. 

21,120  tons  of  riprap  granite,  at  $1.06  per  ton $84,848 

Removing  4,000  tons  of  stone  from  the  cribs  which  form  the  sides  of 

the  present  inner  harbor  to  the  proposed  inner  breakwater,  at  50  cts. 

per  ton 2, 000 
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Breaking  ap  and  removing  the  old  cribs 200 

Building  new  crib- work  above  the  low-water  line  at  the  inner  end  of 

the  western  part  of  the  proposed  inner  breakwater 630 

884  cubic  yards  of  dry  stone  masonry  in  the  pier-heads  at  entrance  to 

the  new  harbor,  at  $11  per  cubic  yard 3,674 

Fenders  and  dolphins  at  entrance 748 

41,990 
Add  10  per  cent,  for  contingencies 4,199 

Total  estimated  cost 946,189 

Very  respectfully,  your  obedient  servant, 

GflOBOB  H.  Elliot, 
LieuL  OoL  of  Bhigindm. 
Brig.  Gen.  John  Nbwton, 

Ohirf  of  Engineers,  U.  8.  A. 


LBTTBB    OF    HON.   NICHOLAS  BALU 

Block  Island,  R.  L,  December  16, 1881 

Mt  Dbab  Sir:  Tours  of  the  18th,  in  which  you  ask  for  the  statistics  of  the 
use  by  vessels  of  the  inner  harbor  or  basin  during  the  last  few  years,  and  especi- 
ally during  the  last  year,  was  received  on  Saturday, 

Ib  reply  would  inform  you  that  on  its  receipt  I  at  once  sought  an  inter?iew 
with  Mr.  Uriah  Dodge,  who  keeps  the  range-lights  here,  and  also  with  my  sod, 
C.  0.  Ball,  who  keeps  the  store  here,  both  of  whom  have  more  or  less  to  do  with 
the  boats  and  vessels  which  frequent  the  harbor. 

There  is  no  record  kept  by  any  one  of  the  arrival  and  departure  of  vessels, 
hence  I  could  gather  nothing  authentic,  more  than  I  have  got  together  in  a  re- 
port which  I  inclose,  which,  in  my  opinion,  is  not  far  out  of  the  way,  and  which 
I  hope  and  trust  will  answer  your  purposes.  The  report  may  be  considered  as 
that  of  the  past  year;  the  three  previous  years  on  an  average,  say  20  per  cent  less. 

Mr.  Dodge,  the  light-house  keeper,  says  that  thirty -five  boats  and  small  vessels 

fill  the  basin  full  enough,  especially  in  bad  weather.     He  further  says: 

• 

The  general  stock  of  swordfish  here  last  season,  at  a  rough  estimate, 

is  about $12,000 

Stock  of  mackerel 10,000 

Stock  of  codfish 18,000 

St ock  of  bluefish 8»000 

Stock  of  flounders 800 

Stock  of  lobsters 5,000 

Fish  caught  in  two  "  pounds," 11,500 

Total 165,300 
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I  think  the  estimate  is  too  small  by  about  124  per  cent.  Should  you  want  any 
infonnation  further  please  let  me  know  and  I  will  do  the  best  I  can  for  you. 

Yours,  respectfully, 

Nicholas  Ball. 
Lieut  Col.  Geo   H.  Elliot,  U.  S.  A. 

P.  8.— The  mackerel  fleet  of  200  sail,  which  is  spoken  of  in  the  report,  I  should 
say  would  average  the  past  six  years  100  sail  that  came  into  the  outer  bay  for  a 
harbor,  the  crews  coming  on  shore  in  their  boats  to  obtain  water  and  supplies. 
Several  years  ago  the  fleet  fished  in  these  waters  for  two  months  and  harbored 
around  the  island,  one  side  or  the  other,  nearly  every  night. 

N.  B. 

STATISTICS  OV  TRB  USB  BT  VBSSBL8  OF  THB  IHBBB  HABBOB  AT  BLOCK  I8LABD, 

BHODB  IBLAIVD. 

NameB  ofliome  wateU  engaged  in  the  fishing  and  freiglUmg  butinen, — Steamerei 
Geo.  W.  Danielson  and  Ocean  View.  8eho<men:  N.  F.  Dixon,  Rose  Brothers, 
Hattie  Rebecca,  Annie  Godfrey,  Laura  Louise,  Mystery,  Laura  £.  Gamage,  and 
about  fifty  others,  including  sloops,  &c. 

VesseU  from  New  Ltmdcm,  OonneeHcut—Schamers:  Emma,  Chapel  Brothers, 
Maria,  White  Cloud,  Hattie  Douglass,  Robert  Gray,  Nelson,  Woolsey,  Alnoma, 
C.  M.  Harris,  Laurel,  Conquest,  Horizon,  James  Woolsey,  Kate  Church,  Belle  of 
the  Bay,  Scotia;  Sloops:  Thorn,  8.  R.  Packer,  Favorite,  Nettie  Foote,  Superior, 
Fashion,  J.  G.  Freeman,  Sharon,  and  about  fifteen  or  twenty  others  whose  names 
are  not  at  hand. 

Vesseli  from  Noank^  Connecticut — Schooners:  Mary  Hoxie,  Emma,  Jas.  Potter, 
Mary  Potter,  Redwing,  Phebe,  Annie  Fowler,  Ada,  Belle,  Ira  and  Abby,  Willey; 
steamer  Eva;  Sloops:  S.  B.  Miller,  Wild  wood.  Eagle,  Millie,  Isabella,  Ella  May, 
Tiny  B.,  and  about  ten  or  fifteen  others  whose  names  are  not  at  hand. 

Vessels  from  New  Bedford^  Massachusetts.— Schooners :  Quilip,  Gracie  Phillips, 
Bella,  Emma  Clifton,  Wasp,  J.  W.  Flanders,  Maria,  Black  Swan,  Spy,  Yankee 
Bride,  Village  Belle,  Penekese.  Sloops :  Transit,  Frank  Clarke,  Carrie,  Ida,  WnL 
Young,  and  about  ten  or  fifteen  others  whose  names  are  not  at  hand. 

In  addition  to  the  above  there  are  about  225  mackerel  and  other  fishing  vessels 
from  Cape  Cod  and  the  east;  50  menhaden  steamers  from  different  places,  about 
20  vessels  from  Newport,  R  I.,  during  the  winter,  quite  a  number  from  New 
York,  and  there  are  annually  probably  thirty  cargoes  from  larger  vessels,  with 
coal,  wood,  lumber,  bricks,  &c.,  besides  the  numerous  yachts  and  other  craft 
which  frequent  here  in  the  summer  months.  Government  vessels  with  supplies, 
&c.  The  greater  part  of  them  are  compelled  to  anchor  in  the  outer  harbor  in 
consequence  of  the  overcrowded  basin.  Vessels  with  cargoes  are  greatly  incon- 
venienced, and  often  are  compelled  to  wait  for  vacancies,  and  even  then  collisions 
are  imminent,  to  the  great  disadvantage  of  all  concerned. 
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IMPROVEMENT  OP  LITTLE  NARRAGANSETT  BAY,  RHODE  ISLAND 

AND  CONNECTICUT. 

Little  Narraganflett  Bay  lies  on  the  north  side  of  the  eastern  entrance  from  the 
ocean  into  Long  Island  Sound,  and  is  inclosed  on  the  southern  and  eastern  sides 
by  a  long  and  narrow  tongue  of  land,  extending  from  the  mainland  at  Watch 
Hill,  first  westerly  and  then  northerly  to  the  entrance  to  the  bay,  which  is  from 
the  outer  harbor  of  Stoningto'n.  Pawcatuck  River,  upon  which  is  situated  the 
flourishing  commercial  and  manufacturing  town  of  Westerly,  R.  I.,  empties  into 
the  eastern  side  of  the  bay,  and  has  been  improved  by  the  United  States.  The 
mean  rise  and  fall  of  the  tide  is  2.63  feet 

OBiGiNAL  coimrnoN 

The  navigable  draught  of  water  through  the  bay  before  improvement  was 
about  4i  feet  at  mean  low  water,  and  this  depth  limited  the  navigation  of  Paw- 
catuck River. 

FLAN    OF    nCFKOVEMBNT. 

The  project  of  1878  for  the  improvement  of  the  bay  provided  for  a  channel  200 
feet  wide  and  7i  feet  deep  at  mean  low  water,  extending  from  the  entrance  to 
the  bay  to  the  mouth  of  the  Pawcatuck,  and  the  removal  of  the  bowlders  which 
then  obstructed  navigation,  and  any  others  which  the  excavation  of  the  channel 
might  develop.  Subsequently  it  was  determined  to  clear  away  some  large  bowl- 
ders which  interfered  with  steamboat  navigation  betweeii  this  channel  and  Watch 
Hill,  an  important  place  of  summer  resort  The  estimated  cost  of  the  improve- 
ment was  $51,000. 

A  plat  of  Little  Narragansett  Bi^,  showing  the  improved  channel,  was  pub- 
lished in  the  Annual  Report  of  the  Chief  of  Engineers  for  1879,  page  814. 

AMOUNT  BXFENDSD  AND  BESULTS. 

The  project  was  completed  in  the  fiscal  year  1888- '84.  The  main  channel  as 
projected  was  excavated  to  its  full  width  and  depth,  and  the  channel  to  Watch 
Hill  was  increased  from  00  to  166  feet  in  width  by  the  removal  of  bowlders. 
Vessels  drawing  ten  feet  of  water  can  now  reach  the  mouth  of  the  Pawcatuck 
River  at  high  water,  but  the  full  benefit  of  the  improvement  cannot  be  utilized 
until  further  deepening  of  that  river  to  enable  vessels  of  the  same  draught  to 
reach  the  important  manufacturing  town  of  Westerly.  A  report  on  this  subject 
was  submitted  September  19,  1884,  in  compliance  with  the  river  and  harbor  act 
of  Congress  of  July  5,  1884,  which  was  printed  as  House  Ex.  Doc.  No.  188,  For- 
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ty  eighth  CongreBS,  second  session,  a  copy  of  which  will  be  found  in  Appendix 
C18. 

The  remainder  of  the  last  appropriation  for  this  work  is  reserved  for  compara- 
tive surveys  of  Sandy  Point,  at  the  entrance  to  the  bay,  which  seems  to  be  affect- 
ed by  the  construction  of  the  breakwater  in  Stonington  Harbor,  and  for  range- 
marks  on  Pawcatuck  Point  to  guide  through  the  new  channel.  The  total  cost  of 
the  completed  improvement  was  $85,866.96. 

Little  Narragansett  Bay  is  in  the  collection  district  of  Providence  and  Stoning- 
ton, the  dividing  line  passing  through  the  bay.  Providence  and  Stonington  are 
the  nearest  ports  of  entry.  The  revenue  collected  in  the  last  fiscal  yeai'was: 
Providence,  $201,977.87;  Stonington,  $1,511.76.  The  nearest  light-houses  are 
the  Stonington  and  Watch  Hill  lights.  The  nearest  fortification  is  Fort  Trum 
bull.  New  London,  Conn. 

ICONBT  STATEMENT. 

July  1,  1884,  amount  available $148  04 

July  1,  1885,  amount  available 148  04 
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REPORT. 


To  the  Honorable  the  General  Assembly  of  the  State  of  Rhode  Island^ 
etc. 

The  Board  of  Harbor  Commissioners  respectfully  submit  their 
Eleventh  Annual  Report. 

APPOINTMENT  TO  THE  BOARD. 

At  the  May  Session  of  this  General  Assembly,  His  Excellency,  the 
Governor,  with  the  advice  and  consent  of  the  Senate,  re-appointed 
Henry  C.  Bradford,  of  Providence,  whose  term  of  service  as  Harbor 
Commissioner  expired  in  Jane,  for  a  further  term  of  three  years. 

HABBOR  LIKB8. 

Upon  petition  of  B.  W.  Evans  and  others  representing  the  owner- 
ship of  a  large  part  of  the  property  on  the  easterly  side  of  Providence 
river  from  Kettle  Point  to  Bullock's  Point,  praying  that  a  harbor 
line  be  '^  established  from  the  point  where  said  harbor  line  is  already 
established  to  and  around  the  lower  end  of  Bullock's  Point"  the 
Commissioners  ordered  the  preparation  of  plans  for  establishing  a 
harbor  line  from  Kettle  Point  to  Nayatt  Point,  and  a  public  hearing 
was  advertised  according  to  law.  After  two  public  hearings,  and  a 
thorough  consideration  of  the  subject  at  several  meetings,  the  Com- 
missioners designed  a  line  from  Kettle  Point  to  a  point  five  hundred 
feet  due  south  from  Nayatt  Point  light- house,  which  will  be  reported 
to  the  Governor  and  Senate. 
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The  Commissioners  believe  that  there  is  urgent  need  of  action  by 
the  Oeneral  Assembly  in  relation  to  encroachments  on  the  Pawcatack 
river  at  Westerly.  It  is  desirable,  if  not  necessary,  that  action  be 
taken  at  the  same  time  by  the  State  of  Connecticut  in  harmony  with 
the  action  of  Bhode  Island.  The  establishment  of  harbor  lines  on 
both  sides  of  the  river  is  desirable. 

ENCROAOHMBNTS   AKD   DUMPING. 

Frequent  occasion  has  arisen  during  the  year  for  interference  by 
the  Commissioners  to  prevent  encroachments  and  injurious  dumping 
in  tide  waters.  Permits  for  limited  amounts  of  local  dumping  have 
been  given,  under  restrictions,  in  a  few  cases. 

In  one  case  the  Commissioners  prohibited  the  dumping  of  material 
in  the  Blackstone  river,  beyond  the  limits  of  tide  water,  on  the 
ground  that  ordinary  freshets  would  carry  forward  this  material  to 
become  an  obstruction  in  tide  water.  Probably  a  fuller  definition  of 
the  powers  of  the  Commissioners  to  act  in  such  cases  would  be  useful. 

The  need  for  supervision  to  prevent  the  dumping  of  ashes  from 
steamers  continues. 

A  building  partially  erected  over  tide  water  beyond  the  harbor  line 
at  Pawtuxet  has  not  yet  been  removed  although  action  to  that  end 
has  been  taken  by  the  Commissioners. 

Walls  have  been  built,  under  requirement  of  the  Commissioners, 
to  prevent  washing  of  banks  into  the  stream  at  Pawtucket. 

PAWTUCKET  RIVER. 

Great  improvement  has  been  made  in  the  channel  of  the  Pawtucket 
river  at  India  Point,  but  the  abutment  of  the  old  Washington  bridge, 
on  the  west  side,  was  not  wholly  removed,  with  the  rest  of  the  bridge, 
by  the  Seekonk  Bridge  Commissioners  and  it,  with  its  adjoining  walls 
and  filling,  stands  as  a  considerable  obstruction  beyond  the  harbor 
line.  Further  action  by  the  General  Assembly  seems  desirable  in 
regard  to  the  removal  of  this  obstruction. 
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LICENSES,   ETC. 


Licenses  have  been  issned  as  follows  : 

No.  66^  Jane  16,  to  the  Fall  RiTer  and  Protidenoe  Steamboat 
Company  to  repair  their  wharf  near  South  Water  street  in  Provi- 
dence. 

No.  67,  June  16,  to  Smith  Grant  &  Co.,  to  repair  and  restore  the 
wharf  on  the  west  side  of  Pawtncket  river  near  Ship  street,  in  the 
city  of  Pawtncket. 

No.  68,  December  16,  to  the  Providence  Yacht  Clnb  to  erect  a 
Club  House  on  Big  Rock,  off  Pawtuzet  Neck  in  Providence  river, 
also  for  a  bridge  from  the  Bock  to  said  Neck. 

Assent  has  been  given  as  follows  : 

1.  January  27,  to  the  New  York,  Providence  and  Boston  Railroad 
Company  to  drive  piles  and  erect  a  temporary  bridge  at  the  entrance 
to  Apponauc:  Cove  in  Warwick. 

2.  April  28,  to  Rooks  &  Havens  to  build  a  wharf  at  the  foot  of 
Atlantic  avenue  in  Warwick. 

3.  May  19,  to  Wm.  H.  Swift  to  extend  to  the  harbor  line  a  por- 
tion of  the  Thompson  wharf,  opposite  Peck  street,  in  the  city  of 
Providence. 

4.  June  2,  to  Wm.  H.  Swift  to  drive  for  temporary  use,  guide 
piles  opposite  Thompson  wharf,  the  piles  to  be  removed  later. 

5.  July  28,  to  Joseph  Smith  and  others  to  build  a  wharf  on  the 
east  side  of  Providence  river  southerly  from  Sabin's  Point. 

MISOELLAKEOUB. 

Many  matters,  small  individually,  but  of  importance  in  the  aggre- 
gate, have  occupied  the  attention  of  the  Commissioners  and  have 
been  acted  upon. 

The  unsafe  condition  of  wharves,  piers  and  other  structures,  some- 
times endangering  human  life,  has  received  serious  consideration  by 
the  Commissioners.  It  is  their  firm  belief  that  some  representative 
of  the  State  should  have  definite  authority  and  responsibility  in  this 
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matter^  in  the  interest  of  public  safety,  and  they  recommend  the 
matter  to  the  attention  of  the  General  Assembly. 

The  reconstruction  of  the  guide  pilings  in  the  neighborhood  of  the 
railroad  bridge  at  India  Point,  in  a  new  location,  has  received  atten- 
tion and  the  work  is  now  going  on  so  as  to  leave  a  clear  passage  of 
sixty  feet  through  the  draw. 

WOBK   TJKDEB  U.   S.   EKGINEEB. 

By  the  courtesy  of  Lieutenant-Colonel  George  H.  Elliot,  Corps  of 
Engineers,  we  have  been  furnished  with  a  copy  of  his  report  to  the 
Chief  of  Engineers,  U.  S.  A.,  for  1886,  from  which  we  have  made 
extracts  in  relation  to  the  work  in  Rhode  Island  waters  under  his 
charge  previous  to  July  1886,  which  will  be  found  in  the  Appendix. 

We  have  also  from  Col.  Elliot  the  statement  that  21,922  cubic 
yards  of  material  have  been  dredged  in  Newport  harbor  since  the 
first  of  July  last,  in  completing  the  dredging  at  the  southern  en- 
trance to  15  feet  depth  at  mean  low  water,  and  in  continuing  the 
excavation  of  that  part  of  the  inner  anchorage  which  is  to  be  exca- 
vated to  a  depth  of  13  feet  at  mean  low  water.  No  other  work  has 
been  done  in  that  part  of  his  district  which  is  in  Rhode  Island,  since 
July  1,  1886. 

Respectfully  submitted. 

J.  HERBERT  SHEDD,      ^ 

LUCIUS  B.  DARLING,      I    ^     Harbor 

'      I    Commissioners. 

HENRY   C.  BRADFORD,  J 


APPENDIX. 


EXTRACT   PROM    REPORT  OP  LIEUT.-COL.  ELLIOT  TO 
CHIEF  OP  ENGINEERS,  U.  S.  A.,  FOR  1886. 


IMPROVEMENT  OF  PAWTUCKET  RIVER.  RHODE  ISLAND. 

The  navigable  part  of  the  Pawtucket  (or  Seekonk)  River,  an  arm  of  Provi- 
dence Itiver,  extends  from  Providence  to  Pawtucket,  a  city  which  has  a  popu- 
lation of  about  S8,0(M).  and  extensive  manufactures,  depending  largely  on  water 
transportation.  The  object  of  the  improvement  is  to  widen  and  deepen  the 
channel  leading  to  Pawtucket,  so  that  vessels  of  13  feet  draught  can  reach  that 
city  at  mean  low  water.    The  mean  rise  and  fall  of  the  tide  is  about  5  feet. 

ORIGINAL  CONDITION. 

Before  improvement,  the  channel  in  the  river  had  a  ruling  depth  of  about  5 
feet  at  mean  low  water. 

FLANS  OF  IMFBOVBMBNT. 

The  original  project  as  modified  in  1888  provides  for  the  excavation  by  dredg- 
ing of  a  channel  100  feet  wide  and  12  feet  deep  at  mean  low  water  from  the 
deep  water  above  Red  Bridge  to  the  ledge  opposite  Grant  &  Co. 's  Wharf  at 
Pawtucket;  thence,  the  deepening  by  blasting  of  the  channel  through  the  ledge 
to  Pawtucket  Bridge  to  the  same  depth  and  40  feet  wide. 

A  plat  of  the  river  showing  the  lines  of  the  proposed  channel  was  published 
in  the  Annual  Report  of  the  Chief  of  Engineers  for  1884,  page  608. 

AMOUNT  EXPENDED  AND  RESULTS  TO  JUNE  80,    1885. 

The  amount  expended  to  June  80,  1885,  was  $52,718.44.    The  channel  had 
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been  excavated  under  the  original  project  to  a  width  of  75  feet  and  a  ruling 
depth  of  7  feet  at  mean  low  water.  A  contract  had  been  made  for  deepening 
and  widening  this  channel  according  to  the  modified  plan  of  1883,  but  the  work 
had  not  been  commenced. 

OPBRATION8  DURING  THE  LAST  FISCAL   TEAK. 

At  the  beginning  of  the  last  fiscal  year  no  work  was  in  progress.  A  contract, 
described  in  the  last  Annual  Report,  had  been  made  in  October,  1884,  with 
Elijah  Brainard  and  Thomas  H.  Benton,  of  New  York,  for  dredging  a  channel 
12  feet  deep  and  100  feet  wide  from  the  deep  water  just  above  Red  Bridge  as 
far  towards  the  city  of  Pawtucket  as  the  available  funds  would  pay  for,  but  the 
work  was  not  to  be  commenced  until  the  old  Washington  Bridge  across  the 
river  near  its  mouth,  which  formed  such  an  obstruction  to  navigation  as  would 
interfere  with  the  passage  of  tows  of  the  dredged  material,  should  be  removed. 
This  delayed  the  commencement  of  the  work  till  August  7, 1885,  from  which  time 
it  was  continued  until  December  7,  when  the  work  was  suspended  for  the  win- 
ter by  ice,  and  it  was  resumed  on  April  9,  1886.  The  time  of  completion  of  the 
contract  was  extended  by  authority  of  the  Chief  of  Engineers  to  June  7, 1886, 
It  was  completed  May  38,  1886,  213,784.57  cubic  yards  of  material  having  been 
removed  during  the  fiscal  year.  In  November,  1885,  a  series  of  observations  of 
the  rise  and  fall  of  the  tide  at  Pawtucket  was  made  for  future  determinations  of 
the  effect  of  the  enlargement  of  the  water-way  on  the  tides  at  that  place.  Mr. 
John  S.  Engs,  Jr.,  was  the  local  inspector  of  the  work. 

AMOUNT  EXPENDED  DURINO  THE  LAST  FISCAL  TEAR,  AND  RESULTS  TO  JUNE  30, 

1886. 

The  amount  expended  during  the  last  fiscal  year,  including  liabilities  out- 
standing June  80,  1886,  $49,241.02.  The  new  channel,  12  feet  deep  and  100 
feet  wide  with  wide  enlargements  at  the  bends,  has  been  carried  from  its  mouth 
at  the  deep  water  just  above  Red  Bridge,  a  distance  of  about  8,740  feet,  or  to  a 
point  about  1,000  feet  above  a  line  drawn  from  Bucklin  Island  to  Swan  Point 
Wharf. 

This  completed  portion  of  the  channel  is  already  a  great  benefit  to  the  com- 
merce of  the  river  and  gives  much  satisfaction.  A  ruling  depth  of  about  6  feet 
can  be  carried  from  the  upper  end  of  our  present  work  to  Pawtucket. 

WORK  RBqUIRED  TO  BE  DONB  TO  COMPLETE  THE  EXISTING  PROJECT. 

The  work  ^et  to  be  done  is  to  ei^c^Yv^ie  by  dredging  the  channel  12  feet  deep 
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and  100  feet  wide  from  the  point  to  whicli  the  last  cod  tract  carried  it  to  a  point 
opposite  Grant  &  Company's  Wharf,  and  from  thenoe  to  Pawtucket  Bridge  to 
deepen  the  channel  through  the  ledge  to  the  same  depth  with  a  width  of  40  feet. 

OPERATIONS  CONTBMFLATBD  FOR  THB  FISCAL  TSAR  ENDING  JUNE  80,    1887. 

It  is  proposed  to  devote  the  small  remainder  on  hand  July  1,  1886.  and  the 
appropriation  made  by  the  act  of  August  5,  1880,  to  the  excavation  by  dredging 
of  the  upper  reaches  of  the  new  channel,  and,  if  the  funds  will  admit,  to  the 
commencement  of  the  work  on  the  ledge  which  lies  in  the  channel  off  Paw- 
tucket. 

Pawtucket  is  in  the  collection  district  of  Providence,  and  that  port  is  the 
nearest  port  of  entry.  The  amount  of  revenue  collected  at  Providence  in  the 
last  fiscal  year  was  $180,033.  The  nearest  light-house  is  Sassafras  Point  Light. 
The  nearest  fortifications  are  Fort  Adams,  Newport,  Rhode  Island,  and  the  fort 
CD  Dutch  Island,  Rhode  Island. 

MONEY  STATEMENT. 

July  1,  1885.  amount  available $49,287  53 

July  1,  1886.  amount  expended  during  fiscal  year,  ex- 
clusive of  liabilities  outstanding  July  1,  1885 $49,217  27 

July  1,  1886,  outstanding  liabilities 28  75 

49,241  02 

July  1,  1886,  amount  available 46  50 

Amount  appropriated  by  act  approved  August  5,  1886 80,000  00 

Amount  available  for  fiscal  year  ending  June  80,  1887 80,046  50 

Amount  (estimated)  required  for  completion  of  existing  project 302,478  00 

Amount  that  can  be  profitably  expended  in  fiscal   year   ending 

June  30,  1888 75,000  00 

Submitted  in  compliance  with  requirements  of  section  2  of  river  and 

harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 


Pawtucket  Business  Men's  Association, 

Pawtucket,  July  20,  1886. 

Dear  Sir:    Your  letter  of  the  17th  ultimo  to  the  President  of  this  association 
in  relation  to  improvements  of  Pawtucket  River  was  received  in  due  time.    In 
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bis  absence  I  will  simply  state  tbe  statistics  collected  by  the  committee  from 
this  association  in  1888  were  substantially  accurate,  and  correct  for  the  last  year 
if  about  10  per  cent  be  added  to  the  same.* 

Yours,  very  respectfully, 

A.  K.  Goodwin, 
Vice  Preeideni  Pawtueket  Budness  Men*s  Asaodaium. 

Lieut  GoL  Gborgb  H.  Elliot, 

Corps  of  Engineers,  U.  8.  A. 


IMPROVEMENT   OF   PBOVIDBNCB    RIVER   AND   NARRAGAN6ETT 

BAY,  RHODE  ISLAND. 

Providence  River  is  an  estuary  of  Narragansett  Bay.  The  object  of  its  Im- 
provement is  to  furnish  a  wide  and  deep  channel  for  European  and  coastwise 
commerce  from  the  ocean  to  Providence,  a  city  of  about  125,000  inhabitaots, 
largely  engaged  in  manufactures,  and  a  port  of  entry  for  an  extensive  region  of 
country  with  which  it  is  connected  by  railroads.  The  mean  rise  and  fall  of  the 
tide  is  4.7  feet 

OBIGINAL  CONDITION. 

Before  the  improvement  of  the  river  was  commenced,  in  1853,  many  shoals 
obstructed  navigation  and  at  one  point  in  the  channel — a  place  called  "  Tbe 
Crook  "—the  available  low-water  depth  was  but  4^  feet 

PLANS  OF  IMPROVEMENT. 

There  was  expended  between  1852  and  the  80th  June,  1882,  $290,459.84  ia 
deepening  the  channel,  first  to  9  feet,  then  to  12  feet,  then  to  14  feet,  and  again 
to  23  feet,  as  the  increasing  sizes  of  vessels  and  the  growing  commerce  of  Prov- 
idence demanded.  Bulkhead  Rock  was  also  removed  during  this  period  to  a 
depth  of  20  feet  below  mean  low  water. 

The  approved  project  of  1878,  modified  in  1882,  under  which  we  are  now 
working,  provides  for  a  channel  25  feet  deep  and  300  feet  wide,  suitable  for 
large  ocean  vessels,  extending  from  Fox  Point,  in  the  city  of  Providence,  to  tbe 


*For  papers  referred  to  in  Mr.  Goodwio'a  communlcatloiit  eee  Harbor  CommUsioners*  Report, 
for  January  Beaslon,  1886. 
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deep  water  of  Narraganaett  Bay,  and  for  aa  anchorage-basin  between  Fox 
and  Field's  Points  of  the  following  dimension,  in  cross-section,  viz: 

Feet  deep. 

300  feet  wide 25 

600  feet  wide. 20 

726  feet  wide 18 

940  feet  wide !.     13 

1 ,060  feet  wide 6 

The  25  foot  channel  has  been  laid  out  in  straight  reaches  (with  enlargements 
at  the  angles)  with  a  view  to  lighting  them  by  range  or  leading  lights,  such  as 
are  used  in  similar  cases  in  Chesapeake  Bay,  Delaware  River,  and  other  local- 
ities, if  it  should  be  found  necessary. 

A  plat  of  Providence  River,  showing  the  improved  channel,  was  published  in 
the  Annual  Report  of  the  Chief  of  Engineers  for  1884,  page  622. 

▲MOUNT  BXFBNDBD  AND  RB8ULT8  TO  JUHB  80,  1885. 

The  amount  expended  on  the  present  project  up  to  the  close  of  the  fiscal  year 
ending  June  80, 1885,  including  liabilities  outstanding  at  that  date,  was  $210,- 
180.06.  At  that  date  about  one-half  of  the  excavation  required  for  the  anchor- 
age-basin above  Field's  Point  had  been  done.  Bulkhead  Rock  had  been 
removed  and  the  condition  of  the  six  straight  reaches  into  which  the  25-foot 
channel,  800  feet  wide,  is  divided,  was  as  follows:  The  Fox  Point,  the  Sassa- 
fras Point,  the  Field's  Point,  and  Pomham  and  the  Pawtuxet  reaches  had  been 
completed,  and  the  lowest,  the  Gaspee  Reach,  had  been  excavated  to  a  width 
of  200  feet. 

0FBRATI0N8  DURING  THB   LAST  FISCAL  TBAB. 

For  want  of  funds  no  work  has  been  in  progress  during  the  last  fiscal  year. 

WORK  RBqUIBBD  TO  BB  DONB  TO  COMFLBTB  THB  BXISTINQ  PROJBCT. 

To  complete  the  25foot  channel  800  feet  wide,  to  the  deep  water  of  Narragan- 
sett  Bay,  there  remains  the  increasing  to  800  feet  the  200  feet  of  width  already 
excavated  in  the  lowest  (the  Gaspee)  reach.  There  also  remains  for  the  comple- 
tion of  the  existing  project  the  remainder  of  the  excavation  of  the  anchorage 
basin  between  Fox  and  Field's  Points. 

OFB^TIONS    CONTBMPLATBD    FOR    THB    FISCAL    TBAB    BNDING    JUNB   80,   1887. 

It  is  proposed  to  devote  the  small  remainder  on  hand  July  1,  1886,  and  the 
appHropriation  made  by  the  act  of  August  6,  1886,  to  the  completion  of  the 
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dredging  required  in  the  Qaspee  Reach,  and  to  contiDuiofc  the  ezcavalion  of  the 
aDchorage-bastn  above  Field's  Point. 

Providence  River  is  in  the  collection  district  of  Providence,  which  is  a  port  of 
entry.  The  amount  of  revenue  collected  in  the  last  fiscal  year  was  $180,933. 
The  nearest  light-houses  are  the  six  light-houses  in  Providence  River.  The 
nearest  fortifications  are  fort  on  Dutch  Island,  and  Fort  Adams,  Rhode  Island. 

KONBT  BTATBMBNT. 

ft 

July  1,  1885.  amount  available $3,419  67 

July  1,  1886,  amount  expended  during    fiscal    year,  exclusive  of 

liabilities  outstanding  July  1,  1885 749  93 

July  1,  1886,  amount  available 2,669  74 

Amount  appropriated  by  act  approved  August  5,  1886 30,000  00 

Amount  available  for  fiscal  year  ending  June  80,  1887 32.669  74 

Amount  (estimated)  required  for  completion  of  existing  project 205,000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  endiug  June 

80,  1888 100,000  00 

Submitted  in  compliance  with  requirements  of  section  2  of  river  and 

harbor  acto  of  1866  and  1867. 


commbbcial  btati8tic8. 

Pbovidbncb  Boabd  of  Tradb,  Sbcbbtabt*s  Office. 

Providence,  R.  I.,  June  22,  1886. 

Deab  Sir:    In  reply  to  yours  of  the  17th,  I  beg  leave  to  make  reply  as 
follows: 

The  whole  number  of  arrivals  at  this  port  from  foreign  countries  during  the 
year  1885  was  86,  of  which  27  only  were  American,  bringing — 

Lumber feet..  2.562,000 

Shingles 2,443.100 

Laths 6,868.000 

Pickets 38,000 

Piling pieces. .  14,200 

Wood cords..  1,866 

Salt pounds. .  8,293.269 

Logwood pounds  .  5,341,000 

Brimstone tons. .  6H0 
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Molasses gallons. .  54,076 

Potatoes bushels. .  12,102 

Coffee pounds. .  17.057 

Hides 184 

Amount  of  duties  collected $189,885  10 

Amount  of  tonnage  dues 848  45 

There  were  also  received: 

Mode  of  tnnipor- 
tation. 

Cotton bales. .  245.607  Water  and  rail. 

Wool....' do.   ..  180.849                 do. 

Plour barrels. .  269,277                 do. 

Com ft bushels..  1.671,580                 do. 

Coal tons. .  870.147             Water. 

Lumber feet. .  87,142,808                 do, 

TONNAGE. 

109  sail  vessels,  18,800.14;  88  steam  vessels,  24,945.28. 

The  above  figures  are  as  near  as  I  can  get  them,  and  I  have  no  means  of 

separating  the  receipts  by  water  and  rail. 

Yours,  ACf 

P.  P.  Little, 

Seereiary. 
To  Lieut  Col.  Oborob  H.  Eluot. 


LBTTBR  OF  MR.  QBOROB  R.   PHILLIFB. 

Providence,  R.  L,  June  18. 1886. 

Dear  Sir:  Tour  favor  of  the  17th  instant  received,  and  contents  noted. 
The  foreign  importations  to  the  port  of  Providence  for  the  year  1885  are  as 
follows: 

Lumber feet . .  2.562.000 

Laths do.  ..  6.686.000 

Shingles 2.481.000 

Pickets 38,000 

Wood cords. .  1,866 

Piling pieces. .  1,420 

J^ogwood pounds..  5,841,000 

Brimstone tons. .  680 

Molasses gallons. .  54,976 

Potatoes bushels. .  12.102 

Coffee pounds. .  17,057 

Salt do.     ..  8,298.269 


14  HARBOR  COMMISSIOHERS'  REPORT. 

The  domestic  importations  were  as  follows,  with  some  exceptions  not 
reported : 

Coal tons. .  870,147 

Cotton bales. .  245.807 

Wool do.  . .  180.349 

Flour barrels. .  268,277 

Corn w bushels. .  1,071,580 

Beef pounds. .  21,707.906 

Oil barrels. .  88,688 

Liquors..., do.    ..  108,757 

Iron  and  steel pounds. .  44»316,511 

Lumber feet . .  87, 142.208 

There  has  been  an  increase  in  many  of  the  Imiiortations  over  last  year.  It  is 
to  be  hoped  that  the  General  Government  will  take  some  notice  of  the  request 
of  many  of  our  citizens  to  have  Green  Jacket  Shoal  taken  away.  It  is  a  great 
barrier  to  navigation,  and  the  space  could  be  used  to  advantage  as  anchorage- 
ground. 

Very  truly,  yours, 

Gborob  R.  Philupb. 

Gborob  H.  Elliott, 

LieutenaTU-CoUmel  of  Engineer; 


BBMOYAL   OF  GBBBN  JACKET  BHOAL,   PROTIDBNCB  RIYBR,   RHODB  ISLAND. 

Green  Jacket  Shoal  is  in  that  part  of  Providence  River  which  constitates  the 
harbor  of  Providence.  It  lies  off  the  wharves  on  the  south  front  of  the  city, 
and  occupies  a  part  of  the  harbor  that  is  requited  for  anchorage  purposes. 

This  is  a  new  work,  and  no  appropriation  had  been  made  for  it  until  by  the 
act  of  August  6,  1886,  Congress  authorized  its  commencement  by  making  an 
appropriation  of  $26,250  therefor. 

My  report  of  January  10,  1885,  of  the  survey  of  the  shoal,  the  plat,  and  the 
estimate  of  the  cost  of  the  work  ($112,846.25)  on  which  the  appropriation  was 
founded,  were  published  in  the  Annual  Report  of  the  Chief  of  Engineers  ^or 
1885,  Vol.  I.  pages  598-602. 

It  is  proposed,  with  the  appropriation  of  August  6,  1886,  to  commence  the 
work  by  removing  that  part  of  the  shoal  where  additional  anchorage  is  most 
required. 

Green  Jacket  Shoal  is  in  the  collection  district  of  Providence,  which  is  a  port 
of  entry.  The  amount  of  revenue  collected  during  the  last  fiscal  year  was 
$180,933.  The  nearest  light-houses  are  the  six  lighthouses  in  Providence  River. 
The  nearest  fortifications  are  fort  on  Dutch  Island  and  Fort  Adams,  Rhode 
Island. 
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COMMERCIAL  STATISTICS. 

For  the  commercial  Atatistics,  see  report  of  the  improvement  of  Providence 
River  and  Narragansett  Bay,  Rhode  Island,  Appendix. 

MONET  STATEMENT. 

Amount  appropriated  by  act  approved  August  5,  1886 $86,250  00 

Amount  (estimated)  required  for  completion  of  existing  project 86,006  00 

Amount  that  can  be  profltably  expended  in  fiscal  year  ending  June 

30,  1888 50,000  00 

Submitted  in  compliance  with  requirements  of  section  2  of  river  and 

harbor  acts  of  1866  and  1867. 

IMFBOYEMBNT  OF  WARREN   RITEB,   RHODE  ISLAND. 

Warren  River  is  an  arm  of  Narragansett  Bay  north  of  the  harbor  of  Bristol. 
This  isji  new  work  and  no  appropriation  had  been  made  for  it  until  by  act 
approved  August  6,  1886,  Congress  appropriated  $5,000  for  the  improvement  of 
the  river.  In  my  report,  January  12,  1885,  of  the  survey  made  in  accordance 
with  the  act  of  July  5,  1884,  I  stated  that  the  obstructions  to  navigation  were  a 
rocky  reef  below  Little  Island,  and  a  submerged  bowlder  near  mid-channel 
opposite  the  lower  wharf  of  the  town  of  Warren,  and  recommended  that  this 
bowlder  and  the  reef  referred  to  be  removed  as  far  as  it  could  be  done  with  an 
expenditure  of  $5,000  for  both  purposes.  They  are  doubtless  the  improvement 
appropriated  for  by  act  of  August  5,  1886,  and  the  funds  will  be  expended 
accordingly. 

A  plat  of  the  Warren  River  was  published  in  the  Annual  Report  of  the  Chief 
of  Engineers  for  1885,  Vol.  I,  page  630. 

MONET  STATEMENT. 

Amount  appropriated  by  act  approved  August  5,  1886 $5,000  00 

IMFKOYEMKNT  OF  NEWPORT  HARBOR,   RHODE  ISLAND. 

This  harbor  is  at  the  mouth  of  the  main  entrance  to  Narragansett  Bay. 
These  waters  during  summer  and  winter  constitute  a  harbor  of  refuge  for  our 
European  and  coastwise  commerce  quite  equal  in  every  respect  to  that  of  New 
York  Harbor,  and  are  even  more  accessible,  The  objects  of  the  improvement 
are  to  widen  and  deepen  the  southern  (the  main)  entrance  to  the  harbor,  and  to 
enlaige  its  capacity  for  vessels  seeking  refuge  in  storms,  by  increasiDg  the  area 
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and  depth  of  the  anchorage  within  it.    The  mean  rise  and  fall  of  the  tide  is 
about  3f  feet. 

ORIGINAL  OOMPITIOK.    <• 

Before  improvement  the  capacity  of  the  inner  harbor  was  limited  by  sboals, 
and  it  was  not  adequate  to  the  number  and  size  of  vessels  seeking  it  for  refuge. 
The  southern  (the  main)  entrance  was  obstructed  by  a  bar  which  stretched  out 
from  Goat  Island,  and  the  general  business  wharves  of  the  city  could  not  be 
reached  at  low  tide  by  vessels  drawing  more  than  8  feet. 

PLANS  OF  IMPBOYEMENT. 

The  original  project  and  its  modifications  under  which  we  are  now  working 
are  substantially  as  follows: 

Deepening  the  southern  entrance  to  15  feet  at  mean  low  water,  and  widening 
it  by  dredging  Ooat  Island  Spit  northward  to  a  line  drawn  from  the  dolphin 
which  marks  the  spit  to  clear  the  permanent  dock  at  Fort  Adams  by  100  feet; 
the  excavation  of  a  channel  750  feet  wide  and  15  feet  deep  at  mean  low  water 
around  and  to  the  eastward  of  this  dolphin;  excavating  to  13  feet  at  mean  low 
water  the  area  included  between  the  18-foot  curve  on  the  west,  a  line  drawn 
from  the  southwest  corner  of  Perry  Mill  Wharf  to  Lime  Rock  on  the  south,  the 
harbor-line  on  the  east,  and  a  line  drawn  parallel  to  and  50  feet  from  the  City 
wharf  on  the  north;  excavating  to  10  feet  at  mean  low  water  the  area  northwest 
of  a  line  drawn  from  Lime  Rock  through  the  spindle  which  is  in  the  southeast 
part  of  the  harl)or;  the  excavation  of  a  channel  10  feet  deep  at  mean  low  water 
along  and  outside  the  harbor  line  south  to  a  point  opposite  the  gas  company's 
wharf,  and  the  construction  of  jetties  on  the  western  shore  of  €k>at  Island  to 
arrest  the  drift  of  littoral  sand  and  gravel  into  the  southern  entrance. 

A  plat  of  Newport  Harbor,  showing  the  plans  of  the  work,  was  published  in 
the  Annual  Report  of  the  Chief  of  Engineers  for  1885,  Vol.  I,  page  604. 

AMOUNT  EXPENDED  AND  RB8ULT8  TO  JUNE  30,    1885. 

The  amount  expended  up  to  the  close  of  the  fiscal  year  ending  June  80.  1885, 
including  liabilities  outstanding  at  that  date,  was  $86,966,66,  with  the  following 
rssuUs:  Of  the  area  to  be  dredged  to  18  feet  within  the  harbor,  about  two-thirds 
had  been  completed,  except  at  a  few  places  in  the  northern  part  of  the  harbor 
where  the  material  was  found  too  hard  for* the  dredge  in  use  at  the  time,  and 
except  that  a  bulkhead  was  left  in  the  extreme  northeast  part  of  the  harbor  to 
protect  an  anchorage  for  small  vessels.  The  channel  along  and  outside  the 
harbor  line  south  to  a  point  opposite  the  gas  company's  wharf  and  the  15-foot 
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channel  760  feet  wide  aroand  and  to  the  eastward  of  the  dolphin  on  Goat  Isiand 
tipit  had  been  completed.  Of  the  400  feet  (about)  of  increase  of  width  to  be 
made  between  the  15-foot  curves  at  the  southern  entrance  by  dredging  the  spit 
south  of  Goat  Island,  234  feet  had  been  gained. 

OPERATIONS  DURING  THK  LAST  FISCAL  TEAR. 

At  the  beginning  of  the  last  fiscal  year  the  worlc  of  widening  the  southern 
entrance  to  the  harbor  by  dredging  Goat  Island  Spit  to  a  depth  of  15  feet  at 
mean  low  water  was  in  progress  under  a  contract  with  the  Hartford  Dredging 
Company,  of  Hartford,  Conn.,  which  was  described  in  the  last  Annual  Report, 
and  the  time  of  completion  of  which  was  extended  to  October  1,  1885.  The 
contract  was  completed  September  8,  1885,  and  the  amount  of  material  removed 
during  the  fiscal  year  was  20.184.54  cubic  yards.  Mr.  John  S.  Engs,  Jr.,  from 
July  1  to  August  1, 1885,  and  Capt.  B.  F.  Case,  from  August  1  to  September  8, 
were  local  inspectors  of  the  work. 

Several  bowlders  were  removed  from  the  bed  of  the  harbor,  and  the  stone 
jetty  on  the  southwest  shore  of  Goat  Island  was  raised  and  repaired  in  a  very 
substantial  manner  and  extended  to  a  distance  of  183  feet  from  the  shore. 

AMOUNT  BXPBNDBD  DURING  THE  LAST  FISCAL  TEAR,  AND  RESULTS  TO  JUNE  30, 

1886. 

The  amount  expended  during  the  last  fiscal  year  was  $5,853  38,  and  the  result 
was  the  further  widening  of  the  16-foot  depth  at  the  southern  entrance  by  180 
feet,  or  to  within  56  feet  of  the  proposed  northern  limit  of  this  channel,  viz.,  a 
line  drawn  from  the  dolphin  which  marks  the  Goat  Island  Spit  to  clear  the 
permanent  dock  at  Fort  Adams  by  100  feet,  and  the  effectual  stopping  for  the 
present  of  the  supply  of  littoral  sand  and  gravel  from  the  outside  of  Goat  Island 
into  the  southern  entrance  by  the  extension  and  raising  of  the  jetty  on  the 
southwest  shore  of  the  island.  When  the  northwest  angle  between  this  jetty 
and  the  shore  has  been  filled  and  the  sand  and  gravel  commence  to  be  washed 
around  its  end,  another  Jetty  further  northward  on  this  shore  will  be  rc(|uircd, 
but  this  will  probably  not  occur  for  many  years  to  come.  The  southern  en- 
trance is  completed  with  the  exception  of  the  small  amount  of  work  above 
mentioned,  and  it  is  now  wideband  safe  for  vessels  of  15  feet  draught.  Of  the 
total  area  to  be  deepened  within  the  harbor  (about  90  acres)  about  one-half  has 
been  completed. 

WORK  REQUIRED  TO  BE  DONE  TO  COMPLETE  THE  EXISTING  PROJECT. 

The  work  required  to  be  done  to  complete  the  existing  project  is  the  small 
remainder  of  the  cutting  away  of  the  spit  south  of  Goat  Island  to  15  feet  depth, 
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the  remainder  of  the  excavation  within  the  harbor  of  the  anchorage  area  of  13 
feet  depth,  and  the  excavation,  also  within  the  harbor,  of  the  anchorage  area  of 
10  feet  depth;  also  the  building  of  additional  jetties  outside  of  Goat  Island  when- 
ever they  may  be  required  to  arrest  the  drift  of  littoral  sand  and  gravel  into  the 
harbor  entrance. 

OPERATIONS  CONTEMPLATED  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1887. 

It  is  proposed  ^o  devote  the  small  remainder  on  hand  July  1,  1886,  and  the 
appropriation  made  by  the  act  of  August  5,  1886,  to  the  completion  of  the 
deepening  to  15  feet  below  mean  low  water  of  the  spit  south  of  Goat  Island  to 
the  northern  limit  before  stated ;  to  the  extension  of  the  anchorage  area  witbio 
the  harbor  of  13  feet  depth,  and  if  the  funds  will  allow,  to  the  commencement 
of  the  extension,  also  within  the  harbor,  of  the  anchorage  area  of  10  feet  depth. 
It  is  also  proposed  to  do  a  small  amount  of  dredging  at  the  end  of  the  wharf  at 
Fort  Adams,  at  which  supplies  for  the  fort  are  landed. 

Newport  is  in  the  collection  district  of  Newport,  and  is  a  port  of  entry.  The 
amount  of  revenue  collected  in  the  last  fiscal  year  was  $1,622.81.  The  nearest 
lighthouses  are  Lime  Rock  and  Newport  (Goat  Island)  lights.  The  nearest 
fortification  is  Fort  Adams,  Newport,  R.  I. 

MONEY  STATEMENT. 

July  1,  1885,  amount  available $6,235  87 

July  1,  1886,  amount  expended    during    fiscal    year,  exclusive  of 

liabilities  outstanding  July  1,  1885 5,853  88 

July  1,  1886,  amount  available 381  99 

Amount  appropriated  by  act  approved  August  5,  1886 15,000  00 

Amount  available  for  fiscal  year  ending  June  SO,  1887 15,381  99 

Amount  (estimated)  required  for  completion  of  existing  project 52,000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,  1888 30,000  00 

Submitted  in  compliance  with  requirements  of  section  2  of  river  and 

harbor  acts  of  1866  and  1867. 
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COMMERCIAL  STATISTICfl. 

CUBTOM-HouaS.   Nl£WPORT,   R.   I., 

Collector's  Office,  July  18,  1S86. 

Sir:  I  have  the  honor  to  acknowledge  the  receipt  of  your  letters  of  the  17th 
ultimo. 

During  the  year  ending  June  30,  1886,  about  5,000  vessels  of  all  classes  have 
arrived  at  this  port,  cither  for  a  harbo**  or  to  discharge  cargoes;  this  includes 
steam  and  sail  vessels  engaged  in  the  i*.oasting  trade,  fisheries,  and  yachting. 

During  the  year  ending  June  30,  1880,  11  vessels  have  arrived  at  this  port 
from  foreign  ports  and  discharged  their  cargoes;  18  vessels  have  cleared  from 
this  port  to  foreign  ports.    The  cargoes  from  foreign  ports  consisted  of: 

▼alae. 

Spruce  boards feet. .  1,216,998  $12,827  91 

Spruce  laths pieces..  115.700  1,707  72 

Hemlock  boards feet. .  20,849  142  44 

Pine  boards do.  ..  62,806  814  17 

Shingles 461,000  876  25 

During  the  same  year  there  has  been  landed  at  this  port,  say: 

Coal tons. .  48,000 

Shingles 4,500,000 

Laths 9,000,000 

Lime barrels. .  12,500 

Cement *  *      .  8,500 

Brick 4.500.000 

Lumber feet. .  11,500,000 

Hay tons..  1,000 

Grain bushels. .  850,000 

The  amount  of  revenue  collected  in  this  district  from  duties  on  imports, 
tonnage  tax,  inspection  of  steam  vessels,  and  miscellaneous  receipts  during  the 
year  ending  June  80,  1886,  was  $1,622.81,  the  decrease  from  previous  y^ars 
being  on  account  of  changes  in  the  law  abolishing  certain  fees,  &c. 

There  are  128  vessels  owned  and  hailing  from  this  port,  viz,  107  sail,  21  steam, 
the  tonnage  of  which  amounts  to:  Gross  tonnage,  5,644^^;  net  tonnage, 
4,522^V(r>  showing  an  increase  over  that  of  year  ending  June  80.  1885,  and 
which  vrill  be  still  further  increased  in  a  few  weeks  by  the  addition  of  the  fine 
new  schooner  James  C.  Clifford,  gross  tonnage,  877 j'^;  net  tonnage.  ^58-f^^^ 
which  has  just  been  built  in  Boston  to  hail  from  this  port;  and  also  by  the 
addition  of  the  new  ferry-boat  Canonicut,  which  has  Just  been  launched.  The 
tonnage  of  the  largest  vessel  is  708^*(^V  S^'obb*  678^^  net;  that  of  the  smallest 
vessel,  2^V(r  S^oss,  2^W  net.  The  largest  vessel  draws  18  feet  when  loaded. 
Trusting  these  statistics  are  suflScient  for  your  purpose. 

I  remain,  respectfully, 

J.    H.   COZZENS. 

CoUeetor. 
Lieut.  Col.  George  H.  Elliot. 
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letter  of  the  supertisor  of  the  old  colony  steamboat  ooicfakt. 

Old  Colony  Steamboat  Company,  Fall  Riter  Line, 

Newport.  R.  I.,  July  10,  1886. 

Dear  Sir:    Id  reply  to  your  inquiry  of  the  17th  ult.  am  pleased  to  ioforin 

you  that  the  steamers  of  this  line  carried  between  New  York  and  Fall  River, 

via  Newport,  250,000  tons  of  merchandise  and  255,000  passengers  during  the 

year  ending  May  81,  1886. 

Yours  truly, 

George  Pierce, 

8upeni»or, 
Lieut.  Col.  George  H.  Elliot. 


/ 

LETTER  OF  THE  SUPERINTENDENT  OF  THE  NEWPORT  AND  WIOKFORD  RAILROAD 

AND  STEAMBOAT  COMPANY. 

Superintendent* $  Office, 
Newport  and  Wiekford  Railroad  and  Steamboat  Company, 

Newport.  R.  L,  July  10, 1886. 

Sir:    In  reply  to  yours  of  yesterday  X  have  to  say  that  our  business  for  the 
year  1885,  as  reported  to  our  board  of  directors,  was  as  follows: 

From  68,945i  passengers $50,684  47 

From  carrying  United  States  mails 8,947  56 

From  freights  (mainly  local) , 3.808  12 

From  Adams  Express  Company 1,425  83 

Total  for  the  year 64.86597 

Tours,  truly. 

THBa  Warren, 

A  Superintendent. 

Col.  George  H.  Elliot. 


HARBOR  OF  REFUGE  AT  BLOCK  ISLAND,  RHODE  ISLAND. 

This  island  is  a  part  of  the  State  of  Rhode  Island.  It  is  14  miles  east  of 
Montauk  Point,  the  eastern  end  of  Long  Island,  and  its  nearest  point  is  about 
10  miles  from  the  mainland.  Besides  the  wants  of  the  mackerel  fishing  fleet 
and  the  general  coast  navigation,  the  island  is  an  important  point  on  our  shores 
for  ocean  navigation.  It  has  a  signal  station,  connected  by  submarine  telegraph 
with  the  mainland.    Vessels  are  passing  the  island  at  all  times  and  on  all  sides 
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of  it,  and  its  position  renders  it  of  national  importance.  The  object  of  the  im- 
provement is  to  furnish  a  harbor  of  refuge  for  Teasels  engaged  in  foreign  and 
coastwise  commerce.    The  mean  rise  and  fall  of  the  tide  is  about  8  feet. 

ORIGINAL  CONDmON. 

Before  the  construction  of  the  present  harbor  of  refuge  Block  Island  had  no 
harbor  which  afforded  protection  for  decked  Teasels.  The  only  ones  used  were 
open  boats,  which  on  the  approach  of  storms  were  hauled  up  on  the  beach  by 
oxen.    The  largest  of  these  boats  were  of  about  10  tons  burden. 

FLAMS  OP  THE  WORKS. 

The  original  project  and  its  subsequent  modifications  provided  for  a  harbor 
of  refuge  on  the  eastern  side  of  the  island,  consisting  of  an  inner  harbor  or  basin 
for  amall  vessels  and  an  exterior  harbor  for  large  ones.  The  basin  was  to  be 
about  250  by  800  feet  in  area  and  inclosed,  with  the  exception  of  an  opening  of 
80  feet  in  width.  The  exterior  harbor  was  to  be  formed  by  a  riprap  breakwater, 
which  has  been  built.  About  800  feet  from  the  sea  end  of  this  breakwater, 
which  is  1,900  feet  long,  a  gap  200  feet  long  was  left  for  the  convenience  of 
vessels.  The  present  project  contemplates  the  filling  of  this  gap,  which  was 
found  to  let  in  too  much  sea  in  stormy  weather.  A  plat  of  Block  Island,  show- 
ing the  position  of  the  harbor  of  refuge  and  a  plan  of  the  works,  may  be  found 
in  the  Report  of  the  Chief  of  Engineers  for  1885,  Vol.  I,  page  612-618. 

On  the  8th  of  December,  1884,  the  Senate  of  the  United  States  directed  that 
report  be  made  of  the  necessity  and  cost  of  enlarging  the  inner  harbor  of  refuge. 
The  report,  which  was  accompanied  by  plans  and  an  estimate  of  the  cost 
($40,189),  was  printed  in  Senate  Ex.  Doc.  No.  27,  Forty-eighth  Congress,  second 
session,  and  may  also  be  found  in  the  Report  of  the  Chief  of  Engineers  for  1885, 
Vol.  I,  page  610.  The  commencement  of  this  work  has  been  approved  by  Con- 
gress making  an  appropriation  of  $12,000  therefor  in  the  act  of  August  5.  1886. 

AMOUNT  EXPENDED  AND  RESULTS  TO  JUNE  80,   1885. 

The  total  expenditure  up  to  June  80,  1885,  including  liabilities  outstanding 
at  that  date,  was  $318,925.09.  The  inner  harbor  and  the  main  breakwater, 
built  in  prolongation  of  the  eastern  side  of  the  inner  harbor  and  extending  1,900 
feet  from  the  shore,  were  constructed  in  the  years  1870  to  1879,  inclusive.  The 
utility  of  the  work  at  once  became  apparent.  In  stormy  weather  the  inner 
harbor,  especially,  was  filled  with  fishermen  and  coasters,  and  it  soon  became 
necessary  to  increase  its  depth  from  7  feet,  to  which  it  had  been  dredged  in  the 
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first  instance,  to  9  feet  at  mean  low  water.  In  1883  a  strong  jetty,  was  built  out 
from  the  cliff  to  the  eastward  of  the  inner  harbor,  and  a  masonry  wall  was  con- 
structed on  the  inside  of  the  crib  work  forming  the  eastern  side  of  the  inner 
harbor.  The  major  part  of  the  sea  which  formerly  came  into  the  outer  harbor 
through  the  gap  in  the  main  breakwater  in  easterly  storms  had,  at  the  beginning 
of  the  last  fiscal  year,  been  stopped  by  the  partial  filling  of  the  gap. 

0FBRATI0N8  DURING  THE  LAST  FISCAL  TEAR. 

At  the  beginning  of  the  last  fiscal  year  the  work  of  filling  the  gap  in  the  main 
breakwater  was  in  progress  under  a  contract  with  James  Scully,  of  Groton, 
Conn.,  described  in  the  last  annual  report,  for  furnishing  riprap  granite  and 
placing  the  same  in  the  gap.  The  contract  was  completed  August  27,  1885. 
2,376  tons  of  stone  having  been  laid  in  the  gap  since  the  beginning  of  the  fiscal 
year.  In  addition  to  this,  the  inside  of  the  foot  of  the  inner  harbor  east  wall 
was  covered  with  sand  and  clay  to  protect  the  pile  foundation  of  this  wall  from 
the  teredo;  a  stout  wooden  barrier  was  built  on  the  east  side  of  the  inner  harbor 
to  prevent  the  wash  of  sand  and  gravel  into  the  harbor  in  easterly  storms,  and 
ring  bolts  were  placed  in  the  east  side  of  the  harbor  for  mooring  fishing  and 
other  vessels  using  the  harbor  for  refuge. 

A  survey  was  made  of  a  representative  portion  of  the  main  breakwater,  a 
greater  portion  of  which  has  now  for  many  years  been  exposed  to  the  full  force 
of  the  waves  of  the  Atlantic,  to  see  what  had  been  the  degrading  effect  of  these 
waves.  This  breakwater  was  constructed  of  riprap  granite.  The  width  at  top 
(which  is  6  feet  above  mean  high  water)  was  25  feet,  the  outer  slope  was  1  on  2, 
and  the  inner  slope  was  1  on  1.  It  was  found  that  the  inner  and  outer  angles  of 
the  top  had  been  rounded  off  and  the  width  at  top  had  been  somewhat  re- 
duced, but  the  height  along  the  axis  of  the  breakwater  had  been  diminished  bat 
little,  and  the  breakwater  is  now  as  efficient  a  barrier  against  the  sea  as  when  it 
was  constructed,  and  it  could,  if  necessary,  be  placed  in  its  original  condition 
with  but  little  cost 

Mr.  Andrew  R.  Elliot  was  local  inspector  of  the  work. 

AMOUNT  EXPENDED  DURING  THE  LAST  FISCAL  TEAR  AND  RBBULT8  TO  JUNE  80, 

1886. 

The  amount  expended  during  the  last  fiscal  year  was  $5,438.79.  The  filling  in 
the  gap  in  the  main  breakwater  was  carried  to  the  height  of  about  1^  feet  above 
mean  high  water,  and  at  the  close  of  the  work  under  the  last  contract  about  one- 
half  of  the  total  amount  of  stone  required  for  the  completion  of  this  work  bad 
been  delivered  and  placed  in  the  gap.    The  good  effects  uf  this  filling,  although 
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incomplete,  have  already  been  noticed,  and  Tessels,  both  in  the  outer  and  inner 
harbor,  lie  more  quietly  at  their  moorings  in  easterly  storms  than  before. 

THE  WHARF  AT  BLCCK  ISLAND. 

I  respectfully  renew  my  suggestion  of  last  year  respecting  the  Government 
wharf  on  the  land  side  of  the  inner  harbor  of  refuge  at  Block  Island,  and  recom- 
mend that  it  be  turned  over  to  the  town  of  New  Shorebam,  the  corporate  name 
of  Block  Island,  for  the  public  use  of  said  town. 

Before  the  works  which  form  the  harbor  of  refuge  at  Block  Island  were  com- 
menced there  was,  as  has  before  been  stated,  no  harbor  at  the  island,  nor  was 
any  wharf  practicable  on  account  of  the  exposure  of  its  shores,  and  the  small 
Tessels  there  used  were  hauled  out  on  the  beach  by  oxen.  During  the  construc- 
tion of  the  sides  of  the  inner  harbor,  which  were  formed  of  cribs  of  wood 
filled  in  with  stone,  and  after  they  had  advanced  far  enough  to  afford  protec- 
tion to  a  wharf,  a  small  one  was  constructed  by  (he  United  States  on  the  land 
side  of  this  harbor  for  temporary  purposes  of  construction.  Since  the  comple- 
tion of  the  inner  harbor  the  use  of  this  wharf  by  the  Government  has  been  very 
slight,  but  all  the  passengers,  now  many  thousands  annually,  and  all  the  freight 
to  and  from  the  island,  have  always  used,  and  continue  to  use,  this  wharf  ex- 
cept that  in  the  summer  months  a  steamer  from  the  mainland  lands  its  passen- 
gers at  a  small  private  wharf  in  the  outer  harbor,  but  this  latter  wharf  cannot 
be  used  at  other  seasons  on  account  of  the  exposure  of  the  outer  harbor. 

The  wharf  in  the  inner  harbor,  a  narrow  wooden  wharf,  is  now  in  a  dilapi- 
dated and  dangerous  condition,  but  the  United  States  has  now  and  prospectively 
so  little  use  for  it  as  not  to  warrant  an  estimate  for  its  repair  or  reconstruction, 
which  would  cost  about  $2,500. 

For  the  reason  that  this  wharf  occupies  the  only  site  available  for  a  wharf 
inside  the  inner  harbor  of  refuge,  and  outside  this  harbor  the  shore  is  too  much 
exposed  to  the  sea  for  any  other,  the  continuance  of  its  use  by  the  inhabitants  of 
the  island  is  necessary,  but  as  the  case  now  stands  they  consider  that,  being  a 
Government  wharf,  they  have  no  right  to  repair  it.  I  therefore  recommend  that 
the  following  provision  be  attached  to  the  item  for  Block  Island  in  the  next 
river  and  harbor  bill: 

Provided,  That  the  wharf  on  the  land  side  of  the  inner  harbor  may  be  turned 
over  to  the  town  of  New  Shoreham  for  the  public  use  of  said  town,  but  no  tolls 
or  charges  shall  ever  be  exacted  for  the  use  of  said  wharf  by  public  vessels  of 
the  United  States  or  freight  carried  in  such  vessels. 

The  location  of  this  wharf  niay  be  seen  in  the  plat  published  at  page  618  of 
the  Annual  Report  of  the  Chief  of  Engineers  for  1885. 


24  HARBOR  OOMMIBSIONERS'   REPORT. 


WORK  RSqUIRBD  TO  BE  DONE  TO  COHPLBTB  THB   EXISTING  PBOJBCT. 

The  work  required  to  be  done  to  complete  the  existing  project  is  the  comple- 
tion of  the  filling  of  the  gap  to  its  full  height  of  6  feet  above  mean  high  water 
and  its  full  width  at  top  of  25  feet  and  the  enlargement  of  the  inner  harbor  of 
refuge. 

OPERATIONS  CONTBMPLATBD  FOR  THB  FISCAL  TEAR  ENDING  JUNE  30,  18S7. 

It  is  proposed  to  devote  the  small  remainder  on  hand  July  1,  1880,  and  the 
appropriation  made  by  the  act  of  August  5,  1886,  to  carrying  on  the  filling  of 
the  gap  in  the  main  breakwater  as  far  as  the  funds  provided  for  it  will  admit 
and  to  the  commencement  of  the  enlargement  of  the  inner  harbor. 

Block  Island  is  in  the  Newport  collection  district,  and  Newport  is  the  nearest 
port  of  entry.  There  is  no  duty  collected  at  the  island.  The  value  of  the  har- 
bor is  mainly  as  a  harbor  of  refuge.  There  are  four  lights  at  the  island;  the 
north  and  south  lights  and  the  breakwater  lights.  The  nearest  fortification  is 
Fort  Adams,  Newport,  R.  i. 

MONET  STATEMENT. 

July  1,  1885,  amount  available $6,074  91 

July  1,  1886,  amount  expended  during  fiscal  year,  exclusive   of 

liabilities  outstanding  July  1,  1886 5.438  79 

July  1,  1886,  amount  available 6<J6  12 

Amount  appropriated  by  act  approved  August  5, 1886 20,000  00 

Amount  available  for  fiscal  year  ending  June  80,  1887 20,686  12 

Amount  (estimated)  required  for  completion  of  existing  project 50,189  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,  1888 ' 50,189  00 

Submitted  in  compliance  with  requirements  of  section  2  of  river  and 

harbor  acts  of  1866  and  1867. 


COMMERCIAL    STATISTICS. 

Block  Island,  June  30,  1886. 

Sir:  In  accordance  with  your  request  of  the  17th  instant,  relative. to  the  fur- 
nishing you  with  amounts  of  merchandise  received  and  exported  from  Block 
Island,  and  the  amount  of  vessels  making  use  of  our  harbors,  &c.,  for  the  year 
ending  December  31,  1885,  would  respectfully  make  the  following  report,  which 
I  think  is  not  far  from  correct: 


HARBOB  C0MMISSI0NBB8'   REPORT.  ^5 

AMOUNT  OF  MBRCHANDI8B  RBCBIVBD  AND  BZPORTBD  FROM  BLOCK  ISLAND  DUR- 
ING THB  TEAK  ENDING  DECBMBBK  81.  1885. 

Coal  received tons. .  5.000 

Iron  received do.  .  200 

Grain  received bushels. .  11,000 

Lumber  received feet. .  8,500.000 

General  merchandise,  not  included  In  the  above,  shipped  and  re- 
ceived  tons..  15,000 

ARRIVAL  AND  DBPARTURR  OF  VESSRLS. 

Steamers,  from  50  to  1,000  tons 1,850 

Sailing  vessels,  from  10  to  200  tons,  from  2  to  10  feet  draught 112,000 

These  figures  cover  all  vessels  that  make  Block  Island  Bay  Harbor. 
All  of  which  is  respectfully  submitted. 

Nicholas  Ball. 
Lieut.  Col.  Gborob  H.  Elliot, 

Carpt  of  Engineen,  XT.  S.  A. 


IMPROVEMENT  OP  LITTLE  NARRAGA.N8KTT  BAY,  RHODE  ISLAND 

AND  CONNECTICUT. 

Little  Narragansett  Bay  lies  on  the  north  side  of  the  eastern  entrance  from  the 
ocean  into  Long  Island  Sound;  Pawcatuck  River,  upon  which  is  situated  the 
important  commercial  and  manuracturing  town  of  Westerly,  R  I.,  empties  into 
the  eastern  side  of  the  bay,  and  has  been  improved  by  the  United  States.  The 
object  of  the  improvement  of  Little  Narragansett  Bay  was  to  deepen  the  ap- 
proach from  Long  Island  Sound  to  Westerly. 

The  mean  rise  and  fall  of  the  tide  is  2.63  feet. 

original  condition. 

The  navigable  draught  of  water  through  the  bay  before  improvement  was 
about  4i  feet  at  mean  low  water. 

PLAN  OF  IMPROVEMENT. 

The  project  of  1878  for  the  improvement  of  the  bay  provided  for  a  channel 
200  feet  wide  and  1\  feet  deep  at  mean  low  water  from  the  entrance  to  the  bay 
to  the  mouth  of  the  Pawcatuck,  and  the  removal  of  the  bowlders  which  then 
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obstructed  navigation  and  any  others  which  the  excavation  of  the  channel 
might  develop.  Subsequently,  it  was  determined  to  clear  away  some  large 
bowlders  which  interfered  with  steamboat  navigation  between  this  channel  and 
Watch  Hill  Landing.    The  estimated  cost  of  the  improvement  was  $51,000. 

A  plat  of  Little  Narragansett  Bay,  showing  the  improved  channel,  was  pub- 
lished in  the  Annual  Report  of  the  Chief  of  Engineers  for  1879,  page  814. 

AMOUNT  EXPENDED  AND  BBSULTS. 

The  project  was  completed  in  the  fiscal  year  1883-'84.  The  main  channel  as 
projected  was  excavated  to  its  full  width  and  depth,  and  many  bowlders  were 
removed  from  the  Watch  Hill  Channel.  Vessels  drawing  10  feet  of  water  can 
now  reach  the  mouth  of  the  Pawcatuck  River  at  high  water,  but  the  full  bene- 
fit of  the  improvement  cannot  be  utilized  until  further  deepening  of  that  river 
to  enable  vessels  of  the  same  draught  to  reach  Westerly. 

A  report  on  the  further  improvement  of  the  Pawcatuck  was  submitted  Sep- 
tember 19,  1884,  in  compliance  with  the  river  and  harbor  act  of  Congress  of 
July  5,  1884,  which  was  printed  as  House  Ex.  Doc.  No.  188,  Forty-eighth  Con- 
.  gress,  second  session,  and  is  also  contained  in  the  Report  of  the  Chief  of  En- 
gineers for  1886,  Vol.  I,  page  628. 

The  remainder  of  the  last  appropriation  for  Little  Narragansett  Bay  is  reserved 
for  comparative  surveys  of  Sandy  Point,  at  the  entrance  to  the  bay,  which 
seems  to  be  affected  by  the  construction  of  the  breakwater  in  Stonington  Har- 
bor, and  for  range  marks  on  Pawcatuck  Point  to  guide  through  the  new  chan- 
nel.   The  total  cost  of  the  completed  improvement  was  $85,856.96. 

Little  Narragansett  Bay  is  in  the  collection  district  of  Providence  and  Stoning- 
ton, the  dividing  line  passing  through  the  bay.  Providence  and  Stonington  are 
the  nearest  ports  of  entry.  The  revenue  collected  in  the  last  fiscal  year  was: 
Providence,  $180,938;  Stonington,  $1,735.69.  The  nearest  light-houses  are  the 
Stonington  and  Watch  Hill  lights.  The  nearest  fortification  is  Fort  Trumbull, 
New  London,  Conn. 

MONEY  STATEMENT. 

July  1,  1885,  amount  available $143  04 

July  1,  1886,  amount  available 148  04 
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REPORT. 


To  the  Honorable  the  OenercU  Assembly  of  the  State  of  Rhode  Island,  etc. 

The  Board  of  Harbor  Commissioners  respectfully  submit  their 
Twelfth  Annual  Report. 

APPOINTMENT  TO  THE   BOARD. 

At  the  May  Session  of  this  General  Assembly,  His  Excellency,  the 
Governor,  with  the  advice  and  consent  of  the  Senate,  appointed  Wil- 
liam C.  Clarke  of  South  Kingstown,  to  serve  as  Harbor  Commissioner 
for  a  term  of  three  years  from  the  first  of  July. 

HABBOR  LINES. 

A  harbor  line  from  Kettle  Point  to  five  hundred  feet  south  of  Nayatt 
Light,  a  distance  of  about  six  and  three-eighths  miles,  upon  which  hear- 
ings had  been  held  in  1886,  was  devised  in  January,  1887,  and  upon  be- 
ing reported  to  the  Governor  and  Senate  was  approved  in  the  Senate 
May  5,  pursuant  to  Resolution  No.  38,  as  attested  on  the  plan  by  Joshua 
M.  Addeman,  Secretai^  of  State — and  approved  on  the  same  day  by 
George  Peabody  Wetmore,  Governor.  The  customary  plans,  in  dupli- 
cate, are  on  file  in  the  office  of  the  Secretary  of  State  and  in  th^  ofilce 
of  the  Harbor  Commissioners. 

In  their  last  annual  report  the  Harbor  Commissioners  suggested  that 
action  be  taken  in  relation  to  encroachments  on  the  Pawcatuck  river  at 
Westerly.  Subsequently  a  joint,  or  Inter-State,  Commission  was  con- 
stituted by  the  Assembly  of  Rhode  Island  and  by  the  State  Govern- 
ment of  Connecticut  to  consider  and  report  upon  the  matter  of  en- 
croachment, or  harbor  lines  in  the  river,  and  the  progress  attained  in 
their  investigation  will  be  made  the  subject  of  a  special  report. 
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ENCROACHMENTS   AND   DUMPING. 


The  usual  need  of  supervision,  by  the  Commissioners,  to  prevent  in- 
jury by  encroachments  and  dumping  in  public  waters,  has  continued 
during  the  year.  Permits  for  limited  amounts  of  local  dumping  have 
been  given  under  restrictions  to  C.  W.  Anthony,  Joseph  Provuncher, 
to  C.  W.  Anthony  on  behalf  of  the  City  of  Providence  and  again  on 
behalf  of  the  Providence  and  Worcester  Railroad  Corporation. 

The  Commissioners  renew  their  suggestion  that  a  fuller  definition  be 
made  of  their  power  to  act  in  cases  where  the  dumping  of  material  above 
the  limits  of  tide  water  makes  it  liable  to  be  washed  by  freshets  into 
the  tide  water  channels  and  thus  interfere  with  navigation. 

The  need  for  supervision  to  prevent  the  dumping  of  ashes  from 
steamers,  where  it  would  be  injurious,  still  continues. 

LICENSES,  ETC 

Licenses  have  been  issued  as  follows : 

No.  69.  February  2,  to  Richard  W.  Comstock,  to  reconstruct,  by 
piling,  his  wharf  front,  near  South  Water  street  below  Gold  street,  in 
the  City  of  Providence. 

No.  70.  March  9,  to  the  West  Providence  Land  Company,  to  fill 
lots  numbered  323,  324,  326  and  356  on  the  What  Cheer  Plat,  situated 
near  Gano  and  Power  streets,  in  the  city  of  Providence. 

No.  71.  March  16,  to  Joseph  Pi'ovuncher  to  dredge  earth  from  the 
flats  near  his  Marine  Railway  in  East  Providence,  and  deposit  the  same 
opposite  the  adjoining  land  of  Robert  Pettis,  agreeably  to  assent  given 
by  said  Pettis. 

No.  72.  April  20,  to  Sylvester  G.  Martin  to  extend  his  wharf,  at 
Silver  Spring,  in  the  town  of  East  Providence. 

No.  73.  April  20,  to  Jabez  L.  Harris  to  remove  rocks  and  build  a 
wall  on  the  northerly  side  of  his  lots  bordering  on  Pawtuxet  river  near 
the  bridge,  in  the  village  of  Pawtuxet,  in  the  town  of  Warwick. 

No.  74.  April  30,  to  the  Boston  and  Providence  Railroad  Corpora- 
tion to  erect  temporal  y  supports  under  its  bridge  at  India  Point,  in  the 
city  of  Providence. 
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No.  75.  May  18,  to  George  £.  Newell,  surviving  partner  of  Smith 
Grant  &  Co.,  to  repair  the  wharf  of  Smith  Grant  &  Co.,  in  Pawtucket, 
by  replacing  and  driving  new  piling. 

No.  76.  May  25,  to  the  Providence  &  Stonington  Steamship  Com- 
pany to  repair  their  wharf  at  Fox  Point,  in  the  city  of  Providence,  with 
new  piling. 

No.  77.  June  15,  to  J.  A.  Dailey  &  Son,  to  repair  a  wharf  belong- 
ing to  the  Simmons  estate  at  the  foot  of  South  street,  in  the  city  of 
Providence. 

No.  78.  June  29,  to  Albert  H.  Manchester  to  drive  fender  piles  and 
repair  his  wharf  opposite  No.  460  Eddy  street,  in  the  city  of  Provi- 
dence. 

No.  79.  July  6,  to  Thomas  J.  Hill  to  rebuild  his  wharf  on  South 
Water  street,  near  Tockwotton  street,  in  the  city  of  Providence. 

No.  80.  July  IS,  to  the  city  of  Providence  to  drive  two  piles  for 
temporary  use,  near  India  street,  opposite  South  Main  street,  in  the 
city  of  Providence. 

No.  81.  October  5,  to  Hopkins,  Pomroy  &  Co.  to  change  the  end 
of  the  wharf  known  as  Peck's  wharf,  and  to  drive  piles ;  the  wharf  be- 
ing in  the  rear  of  No.  184  Dyer  street,  in  the  city  of  Providence. 

No.  82.  October  8,  to  the  Providence,  Warren  &  Bristol  Railroad 
Co.  to  rebuild  abutments  and  enlarge  them  for  a  double  track  at  the 
bridge  below  Kettle  Point,  in  the  town  of  East  Providence. 

No.  83.  October  8,  to  F.  E.  Perkins  to  rebuild  his  wharf  at  the  foot 
of  South  Main  street,  in  the  city  of  Providence. 

No.  84.  October  19,  to  the  Continental  Steamboat  Co  to  drive 
spring  piles  at  the  wharf  of  Thomas  J.  Hill,  near  South  Water  street, 
opposite  Shamrock  street,  in  the  city  of  Providence. 

No.  85.  November  2,  to  George  Turner,  Trustee,  to  extend  bridge 
wharf  on  the  Eben  Simmons  estate  near  Point  street,  in  the  city  of 
Providence. 

No.  86.  November  2,  to  George  Turner,  Trustee,  to  extend  bridge 
wharf  on  the  Eben  Simmons  estate,  near  South  street,  in  the  city  of 
Providence. 
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No.  87.  November  23,  to  George  Turner,  Trastee,  to  build  a  Atone 
wall  above  a  pile  foundation,  along  the  southerly  side  of  the  first  slip 
southerly  of  South  street,  in  the  city  of  Providence. 

No.  88.  December  13,  to  the  Providence  &  Worcester  Railroad 
Company  to  rebuild  a  pile  bridge  situated  between  Weybosset  and  Ex- 
change Place  bridges,  in  the  City  of  Providence. 

Assent  has  been  given  as  follows : 

1.  May  18,  to  John  Carpenter  to  build  a  wharf  in  the  waters  of 
Coweset  Bay  about  three-quarters  of  a  mile  below  Apponaug. 

2.  June  8,  to  William  6.  Low  to  build  a  wharf  at  Bristol  nearly  op- 
posite the  north  end  of  Hog  Island. 

3.  September  7,  to  John  Smith  to  widen  his  wharf  at  Warren,  twen- 
ty feet,  the  full  length  thereof. 

4.  October  5,  To  John  Smith  to  widen  his  wharf  at  Warren,  a  fur- 
ther amount  of  thirty  feet. 

6.  October  19,  to  the  Rocky  Point  Oyster  Company  to  lay  oysters 
temporarily,  for  fattening  purposes,  at  Mill  Cove,  south  of  Conimicut 
Point,  above  low  water  mark,  and  with  the  consent  of  the  riparian 
owners. 

RAILROAD   BRIDGE   AT  INDIA   POINT. 

In  response  to  a  notable  petition  from  parties  interested  in  the  mat- 
ter of  a  wide  opening  in  the  railroad  draw-bridge  at  India  Point,  and 
after  hearings  and  a  personal  examination,  the  Commissioners  notified 
the  Boston  <&  Providence  Railroad  Corporation,  in  January,  to  remove 
the  obstructions  to  navigation  in  and  near  the  draw  so  that  a  clear 
and  reasonably  direct  passage-way  for  vessels  may  be  maintained 
through  the  draw  sixty  feet  in  width.  The  work  was  well  in  progress 
in  April,  and  subsequent  inspection  showed  the  work  to  be  satisfacto- 
rily and  substantially  done. 

WRECKS. 

The  attention  of  the  Commissioner  has  been  called  to  obstructions 
to  the  free  use  of  the  public  waters  by  reason  of  abandoned  wrecks  of 
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Tessels.  Where  responsible  owners  can  be  found  it  may  usually  be 
possible  to  rid  the  waters  of  these  obstructions  without  expense  to  the 
State,  but  some  further  legislation  seems  desirable  to  provide  for  the 
removal  of  wrecks  or  other  obstructions  where  the  value  of  the  wreck 
will  not  pay  for  removal,  and  responsible  owners  are  not  found  or  are 
beyond  reach. 

WHABTES. 

Further  legislation  seems  also  to  be  required  to  provide  for  the  safety 
of  the  public  in  the  use  of  wharves  and  other  structures  where  they  are 
unsound  or  too  weak  for  the  large  crowds  frequently  taken  upon  excur- 
sions in  the  bay.  An  authorized  inspection  with  power  to  require  the 
owners  to  maintain  all  structures  in  a  safe  and  permanently  secure  con- 
dition would  be  advantageous. 

BBIDOE-DBAWS. 

More  definite  provisions  as  to  the  times  for  opening  bridge-draws  for 
the  passage  of  vessels  and  as  to  the  blocking  of  approaches  to  the 
draws  would  be  useful. 

SHIPPmO  AND   THE  BAILB0AD8. 

The  facilities  for  transferring  freight  between  the  shipping  and  rail- 
roads are  not  satisfactory.  Situated  near  the  northern  limit  of  safe 
coastwise  navigation,  Providence  should  be  the  most  important  dis- 
tributing point  for  coastwise  freight  designed  for  New  England,  and 
the  gathering  point  for  New  England  products  to  be  sent  southerly  by 
vessels.  It  is  believed  to  be  feasible  to  connect  every  railroad  entering 
Providence  with  every  wharf  of  importance,  so  that  all  the  wharves  may 
practically  become  the  freight  yards  for  the  railroads  and  making  it  un- 
necessary for^the  roads  to  have  any  extensive  yards  elsewhere.  In  this 
connection  the  present  freight  tracks  through  the  central  crowded  streets 
of  Providence  should  be  removed  and  all  business  be  done  on  tracks 
circling  the  city  along  the  wharves.  Under  such  a  plan,  while  the  or- 
dinary railroad  freight  business  might  be  more  economically  and  satis- 
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factorily  accomplished  the  union  with  the  shipping  would  be  intimate 
and  valuajble.  The  important  problem  of  Improved  Railroad  Terminal 
Facilities  being  likely  to  engage  the  attention  of  the  General  Assembly, 
it  would,  in  the  opinion  of  the  Harbor  Commissioners,  be  well  to  cod- 
sider  with  it  the  related  business  of  water  transportation. 

WORK  UNDER  U.    S.    ENGINEER. 

By  the  courtesy  of  Major  William  R.  Livermore,  Corps  of  Engineers, 
we  have  been  furnished  with  a  copy  of  his  report  to  the  Chief  of  En- 
gineers, U.  S.  A.,  for  1887,  upon  the  work  of  which  he  is  now  in 
charge,  from  which  we  have  made  extracts  in  relation  to  the  work  in 
Rhode  Island  waters  previous  to  July,  1887,  which  will  be  found  in  the 
Appendix. 

Respectfully  submitted. 


J.  HERBERT  SHEDD, 
HENRY  C.  BRADFORD, 
WILLIAM  C.  CLARKE, 


Harbor 
Commissioners, 


APPENDIX. 


EXTRACT  FROM  REPORT  OF  MAJOR  WILLIAM  R.  LIVER- 
MORE  TO  CHIEF  OF  ENGINEERS,  U.  S.  A.,  FOR  1887. 


IMPROVEMENT  OP  WARREN  RIVER.  RHODE  ISLAND. 

Warren  River  is  an  arm  of  Narraganaett  Bay  north  of  the  harbor  of  Bristol. 
This  is  a  new  work,  and  no  appropriation  had  been  made  for  it  until,  by  act  ap- 
proved August  5, 1880,  Congress  appropriated  $5,000  for  the  improvement  of  the 
river.  In  his  report,  January  12,  1885.  of  the  survey  made  in  accordance  with 
the  act  of  July  5,  1884,  Colonel  Elliot  stated  that  the  obstructions  to  navigation 
were  a  rocky  reef  below  Little  Island  and  a  submerged  bowlder  near  midchan- 
nel  opposite  the  lower  wharf  of  the  town  of  Warren,  and  recommended  that  this 
bowlder  and  the  reef  referred  to  be  removed  as  far  as  it  could  be  done  with  an 
expenditure  of  $5,000  for  both  purposes. 

FLANS  OF  IMFROYBMRNT. 

The  work  of  improvement  is  one  that  cannot  be  well  (iarried  on  by  contract, 
and  the  approved  project  is  first  to  remove  Bush  worth  Rock,  and  afterwards  to 
remove  the  bowlders  which  lie  submerged  on  the  western  side  of  the  narrowest 
portion  of  the  channel  at  Little  Island,  and  also  the  projecting  portions  of  the 
ledge  beneath  the  bowlders,  widening  the  channel  as  much  as  the  funds  avail- 
able will  allow ;  it  also  includes  the  hiring  in  open  market  of  a  vessel  with 
working  crew,  submarine  diver,  firing  battery,  and  steam  hoisting  apparatus,  and 
purchase  of  the  explosives  also  in  open  market. 

At  the  close  of  the  last  fiscal  year  the  work  had  not  been  commenced. 

OPERATIONS  CONTEHPLATBD  FOR  THB  FISCAL  TRAR  BNDINQ  JUNE  80,  1887. 

It  is  proposed  to  devote  the  available  funds  to  the  prosecution  of  the  work  in 
accordance  with  the  approved  project,  which  will  be  commenced  in  a  few  weeks. 
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« 

Warren  Rive^  is  io  the  Bristol-Warren  collection  district,  which  is  a  port  of 

entry.     The  amount  of  revenue  collected  in  the  last  fiscal  year  was  $ 

(unknown).  The  nearest  light-house  is  the  light-house  on  Conimicut  Point,  Prov- 
idence River.  The  nearest  fortifications  are  fort  on  Dutch  Island,  and  Fort 
Adams,  R.  I. 

MONEY  STATEMENT. 

Amount  appropriated  by  act  approved  August  5,  1886 $5,000  00 

July  1,  1887,  amount  expended  during  fiscal  year,  exclusive 

of  liabilities  outstanding  July  1,  1886 $8  10 

July  1,  1887,  outstanding  liabilities 22  40 

30  50 

July  1,  1887,  amount  available |4,969  50 


COMMERCIAL  STATISTICS. 
[Furniflbed  by  Mr.  D.  B.  Barton,  Warreo,  R.  I.,  fpr  the  year  1884.] 

RECEIPTS. 


Article. 

Coal 

tons. 

Corn 

. . .  bUBhC'lH. 

Qaantity 


17,743 
43,373 


Cotton bales.  l.Ml 

Lumber feet!       486,000 


IMPROVEMENT  OF  PAW  TUCKET  RIVER.  RHODE  ISLAND. 

The  navigable  part  of  the  Pawtucket  (or  Seekonk)  River,  an  arm  of  Provi- 
dence River,  extends  from  Providence  to  Pawtucket,  a  city  which  has  a  popula- 
tion of  about  23,000,  and  extensive  manufactures,  depending  largely  on  water 
transportation.  The  obejct  of  the  improvement  is  to  widen  and  deepen  the  chan- 
nel leading  to  Pawtucket,  so  that  vessels  of  12  feet  draught  can  reach  that  city  at 
mean  low  water.    The  mean  rise  and  fall  of  the  tide  is  about  5  feet. 

ORIGINAL  CONDITION. 

Before  improvement  the  channel  in  the  river  had  a  ruling  depth  of  about  5  feet 
at  mean  low  water. 


PLANS  OF   IMPROVEMENT. 


The  original  project  as  modified  in  1883  provides  for  the  excavation  by  dredg- 
ing of  a  channel  100  feet  wide  and  12  feet  deep  at  mean  low  water,  from  the  deep 


HARBOR  COMMISSIONERS*  REPORT.  11 

water  above  Red  Bridge  to  the  ledge  opposite  Grant  &  Go's  wharf  at  Pawtucket; 
thence  the  deepening  by  blasting  of  the  channel  through  the  ledge  to  Pawtuck- 
et Bridge  to  the  same  depth  and  40  feet  wide. 

A  plat  of  the  river  showing  the  lines  of  the  proposed  channel  was  published  in 
the  Annual  Report  of  the  Chief  of  Engineers  for  1884,  page  008. 

AMOUNT  BXFBNDBD  AND  RESULTS  TO  JUNE  30,    1886. 

The  ainount  expended  to  June  80,  1886,  was  1101,059.46.  The  channel  had 
been  excavated  under  the  original  project  to  a  width  of  75  feet  and  a  ruling  depth 
of  7  feet  at  naean  low  water,  and  under  the  project  as  modified  in  1883  a  new 
channel,  12  feet  deep  and  100  feet  wide,  with  wide  enlargements  at  th^  bends, 
had  been  carried  from  its  mouth  at  the  deep  water  just  above  Red  Bridge,  a  dis- 
tance of  about  8,740  feet,  or  to  a  point  about  1,000  feet  above  a  line  drawn  from 
Bucklin  Island  to  Swan  Point  Wharf. 

OPERATIONB    DURING  THE  LAST  FISCAL  TEAR. 

At  the  beginning  of  the  last  fiscal  year  no  work  was  in  progress.  The  project 
for  the  expenditure  of  the  appropriation  of  $30,000  of  August  5,  1886,  approved 
by  the  Chief  of  Engineers,  was  the  continuation  of  the  enlarged  channel  (which 
has  now  been  carried  up-river  a  little  above  Swan  Point)  as  far  towards  Paw- 
tucket as  the  funds  will  allow,  affording  at  the  same  time  such  relief  as  the  com- 
merce may  require  at  the  shoalest  places  above- the  main  work.  Advertisements 
were  issued  October  4,  1886,  inviting  proposals  for  the  dredging.  The  bids  re- 
ceived and  terms  of  contract  will  be  found  in  appended  table. 

Work  was  commenced  May  14,  1887,  and  continued  to  the  end  of  the  fiscal 
year;  81,060.18  cubic  yards  were  excavated  up  to  June  30,  1887.  C&pt.  M.  S. 
Persons  was  the  local  inspector  of  the  work. 

AMOUNT  EXPENDED  DURING  THE  LAST  FISCAL  TEAR  AND   RESULTS  TO  JUNE  80, 

1887. 

The  amount  expended  during  the  last  fiscal  year  including  liabilities  outstand- 
ing June  30,  1887,  was  $9,010.24,  and  the  result  was  the  extension  of  the  channel 
about  1,300  feet  up  the  river. 

This  completed  portion  of  the  channel  is  already  a  great  benefit  to  the  com- 
merce of  the  river.  A  ruling  depth  of  about  6  feet  can  be  carried  from  the  upper 
end  of  our  present  work  to  Pawtucket. 

WORK  REQUIRED  TO  COMPLETE  THE  EXISTING  PROJECT. 

The  work  yet  to  be  done  is  to  excavate,  by  dredging,  the  channel  12  feet  deep 
and  100  feet  wide  from  about  500  feet  below  Bishop's  Point  to  a  point  opposite 
Grant  &  Company^s  Wharf,  and  thence  to  Pawtucket  Bridge  to  deepen  the  chan^ 
nei  through  the  ledge  to  the  same  depth  with  a  width  of  40  feet. 
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OPBRATIONS  CONTBMPLATKD  FOR  THE  FISCAL  TSAR  ENDmO  JUNB  30.    1888. 

It  is  proposed  to  devote  the  remainder  on  band  July  1,  1887,  of  the  appropria- 
tion made  by  the  act  of  August  5.  1886,  to  the  completion  of  the  channel  up  to 
the  neighborhood  of  Bensley's  Point,  and  in  removing  some  of  the  ahoalest 
points  above  the  main  work. 

Pawtucket  is  in  the  collection  district  of  Providence,  and  that  port  is  the  near- 
est port  of  entry.  The  amount  of  revenue  collected  at  Providence  in  the  last  fis- 
cal year  was  (222,195.01.  The  nearest  lighthouse  is  Sassafras  Point  Light.  The 
nearest  fortifications  are  Fort  Adams,  Newport,  R.  I.,  and  the  fort  on  Dutch 
Island,  Rhode  Island. 

MONET  STATEMENT. 

July  1, 1886,  amount  available $46  50 

Amount  appropriated  by  act  approved  August  5,  1886 30,000  00 

30,046  50 

July  1,  1887.  amount  expended  during  fiscal  year,  exclusive 

of  liabilities  outstanding  July  1,  1886 $3,148  50 

July  1,  1887,  outstanding  liabilities 5,861  64 

—      9.010  24 

July  1.  1887.  amount  available.'. 21.086  26 

Amount  (estimated)  required  for  completion  of  existing  project $302,478  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,1889 50,00000 

Submitted  in  compliance  with  requirements  of  sections  2  of  river 

and  harbor  acts  of  1866  and  1867. 


Abstract  cf  propOMh  for  dredging  in  Pawtucket  River ^  Rhode  leland,  received  at  En^ 
gineer  Office,  U.  8.  Army,  Neroport,  R.  /.,  in  regponee  to  advertieement  daUd 
October  4,  1886,  and  opened  at  \%  o*doek,  noon,  on  Wednesday,  October  27,  1886. 


No. 


1 
2 

3 

4 
5 


Name  and  address  of  bidder. 


Eiyah  Bralnard,  New  York,  N.  Y 

Richard  M.  Payn,  Albanv,  N.  Y 

Morris  ft  Oomingfi  Dredging  Company,  New  York, 

N.  Y 

P.  Sanford  Ross,  .Tersey  City,  N.  J 

Thomas  fl.  Benton.  Elizabeth,  N.  J 


Price  per 
cubic  yard. 


Cents. 
25 
26 

29 
30 
SO 


Remarks. 


Work  to  be  commenced 
within  thirty  days  aft^r 
signing  of  contract,  nnlest 
otherwise  asreed  in  writ 
ing,  and  to  he  oompletM 
on  or  before  June  30, 1887. 
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Contract  awarded  to  Elijah  Brainard,  with  the  approyal  of  the  Chief  of  Engi- 
neers, and  dated  November  10,  1886.  Time  of  commencement  extended  to  May 
5,  1887,  and  time  of  completion  to  Deceml)er  1,  18H7. 


COMHRRCIAIi   STATISTICS. 


[Furnlthed  by  BusineM  Men's  AMOcIatfon,  Pawtucket,  R.  I.] 


IMPORTS. 


Articles. 


Coal tons.. 

IroD do... 

Gravel do. . . 

Clay do. . . 

North  River  BtoDe do. . . 

Paving  Htooe do... 

Brick 


Qaantity. 


86,0<K)  I 

6,3(M) 

300 

50 

600 

240 

2,000,000 


Articles. 


A  mmoiifa  Water barrels . . 

Lime do.     .. 

C<>ineiit do.     . . 

LoDg  Lumber feet.... 

Short    Lumber,  an  shioKles, 

Itttlis,  rla|»tK)ardit,  etc  . .     feet 

Spool  Lumber  (about) do.     .. 


Quantity. 


210,000 

2,600 

15,000 

9,000,000 

3,000.000 
2,000,000 


The  above  merchandise  was  received  chiefly  by  barges  and  sailing  vessels  car- 
rying from  150  to  600  tons  each,  and  drawing  from  7|  to  11  feet  of  water. 

The  number  of  water-craft  passed  through  the  draw-bridge  for  the  year  was 
about  as  follows: 


Class. 


Steamboats.  .. 
Tow-boats — 
Sailing  vessels 
Sail-boaU 


No. 


402  ;  Miscellaneous. 

760  I, 

413  >  Total. 

248 


Class. 


No. 


458 


2,281 


IMPROVEMENT    OF    PROVIDENCE    RIVER    AND    NARRAGANSETT 

BAY.  RHODE  ISLAND. 

Providence  River  is  an  estuary  of  Narragansctt  Bay.  The  pbject  of  its  im- 
provement is  to  furnish  a  wide  and  deep  channel  for  European  and  coastwise 
commerce  from  the  ocean  to  Providence,  a  city  of  about  126,000  inhabitants, 
largely  engaged  in  manufactures,  and  a  port  of  entry  for  an  extensive  region  of 
country  with  which  it  is  connected  by  railroads.  The  mean  rise  and  fall  of  the 
tide  is  4.7  feet 

«     ORIGINAL  CONDITION. 

Before  the  improvement  of  the  river  was  commenced,  in  1853,  many  shoals 
obstructed  navigation,  and  at  one  point  in  the  channel,  a  place  called  **  The 
Crook,'*  the  available  low-water  depth  was  but  4^  feet* 


14  fiARBOR  COMMISSIONERS*   REPORT. 

FLANS  OP  IMPROVBMBKT. 

There  was  expended  between  1852  and  the  30th  of  June,  1882,  |290,459.34  in 
deepening  the  channel,  first  to  9  feet,  then  to  12  feet,  then  to  14  feet,  and  again 
to  28  feet,  as  the  increasing;  sizes  of  vessels  and  the  growing  commerce  of  Provi- 
dence demanded.  Bulkhead  Rock  was  also  removed  during  this  period  to  a 
depth  of  20  feet  below  mean  low  water. 

The  approved  project  of  1878,  modified  in  1882,  under  which  we  are  now  work- 
ing, provides  for  a  channel  25  feet  deep  and  800  feet  wide,  suitable  for  large 
ocean  vessels,  extending  from  Fox  Point,  in  the  city  of  Providence,  to  the  deep 
water  of  Narragansett  Bay,  and  for  an  anchorage  basin  between  Fox  and  Field's 
Points  of  the  following  dimensions  in  cross  section,  viz  : 

800  feet  wide,  25  feet  deep. 
600  feet  wide,  20  feet  deep. 
725  feet  wide,  18  feet  deep. 
940  feet  wide,  12  feet  deep. 
1,060  feet  wide,  6  feet  deep. 

The  25-foot  channel  has  been  laid  out  in  straight  reaches  (with  enlargements  at 
the  angles),  with  a  view  to  lighting  them  by  range  or  leading  lights,  such  as  are 
used  in  similar  cases  in  Chesapeake  Bay,  Delaware  River  and  other  Idealities,  if 
it  should  be  found  necessary. 

A  plat  of  Providence  River,  showing  the  improved  channel,  was  published  in 
the  Annual  Report  of  the  Chief  of  Engineers  for  1884,  page  622. 

AMOUNT  BXFBNDED  AND  RESULTS  TO  JUNE  80,   1886. 

The  amount  expended  on  the  present  project  up  to  the  close  of  the  fiscal 
year  ending  June  80,  1886,  including  liabilities  outstanding  at  that  date,  was 
$210,980.89.  At  that  date  about  one-half  of  the  excavation  required  for  the 
anchorage-basin  above  Field^s  Point  had  been  done.  Bulkhead  Rock  had  been 
removed,  and  the  condition  of  the  six  straight  reaches  into  which  the  25*foot 
channel,  800  feet  wide,  is  divided  was  as  follows  :  The  Fox  Point,  the  Sassafras 
Point,  the  Field's  Point,  the  Pomham  and  the  Pawtuxet  reaches  had  been 
completed,  and  the  lowest,  the  Oaspee  Reach,  had  been  excavated  to  a  width  of 
200  feet. 

OPERATIONS  DURING  THE  LAST  FISCAL  TEAR. 

The  project  for  the  expenditure  of  the  appropriation  of  fdO,000,  made  by  act 
of  Congress  August  5,  1886.  was  (1)  the  completion  of  the  excavation  of  the 
Oaspee  Reach  of  a  channel  300  feet  wide  and  25  feet  deep,  and  (2)  the  excavation, 
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as  far  as  the  remainder  of  the  funds  will  admit,  of  that  part  of  the  anchorage- 
basin  above  Field's  Point  which  is  to  be  excavated  to  a  depth  of  20  feet.  Adver- 
tisements  were  issued  October  4,  1886^  inviting  proposals  for  the  work  of 
dredging  in  accordance  with  this  project.  The  bids  received  and  terms  of  con- 
tract will  be  found  in  the  appended  table.  Work  was  commenced  on  the 
contract  with  W.  H.  Beard,  of  Brooklyn,  N.  T.,  April  18,  1887,  and  was  in 
progress  at  the  end  of  the  fiscal  year,  111,872  cubic  yards  having  been  excavated 
up  to  that  time. 
Mr.  W.  C.  Simmons  was  the  local  inspector  of  the  work. 

AMOUNT  EXPENDED  DURINO  THE  LAST  FISCAL  TEAR  AND  BBBULT8  TO 

JUNE  80,  1887. 

The  amount  expended  during  the  last  fiscal  year,  including  liabilities  out- 
standing June  80,  1887,  was  |11,905,70.  The  result  was  the  widening  of  the 
Gaspee  to  its  full  width  of  300  feet  and  the  excavation  of  nearly  one-half  of  the 
20-foot  anchorage  area  in  the  Fox  Point  Reach. 

WORK   REQUIRED  TO  COMPLETE  THE  EXISTING  PROJECT. 

There  is  required  for  the  completion  of  the  existing  project  the  remainder  of 
the  excavation  of  the  anchorage- basin  between  Fox  and  Field*s  Points. 

OPERATIONS  CONTEMPLATED  FOR  THE  FISCAL  YEAR  ENDING  JUNE  80,    1888. 

It  is  proposed  to  devote  the  remainder  on  hand  July  1,  1887,  of  the  appropria- 
tion made  by  the  act  of  August  5,  1886,  to  the  completion  of  the  dredging 
required  in  The  20-foot  anchorage-basiD  above  Field's  Point,  and  the  commence- 
ment of  the  18-foot  aochorage  area. 

Providence  River  is  in  the  collection  district  of  Providence,  which  is  a  port  of 
entry.     The  amount  of  revenue  collected  at  Providence  in  the  last  fiscal  year 
was  $222,195.01.    The  nearest  light-houses  are  the  six  light-houses  in  Provi 
dence  River.    The  nearest  fortifications  are  fort  on  Dutch  Island  and  Fort 
Adams,  R  I. 

MONEY  STATEMENT. 

July  1,  1886,  amount  available 12.669  74 

Amount  appropriated  by  act  approved  August  5,  1886 80,000  00 

32,669  74 
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July  1,  1887,  amount  expended  during  fiscal  year,  exclusive 

of  liabilities  outstanding  July  1,  1886. 16.412  89 

July  1, 1887,  outstanding  liabilities 5,493  40 

11.905  79 

July  1,  1887,  amount  available 20,763  95 

Amount  (estimated)  required  for  completion  of  existing  project 206,000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

80, 1889 100,000  00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867. 


Abstract  of  proposals  for  dredging  in  Providence  Biver,  Rhode  Island,  received  al 
Engineer  Office,  U.  8,  Army,  Newport,  R.  L,  in  response  to  advertisement  dated 
October  4,  1886^  and  opened  at  IS  o'clock  noon,  on  Wednesday,  October  27, 1886. 


No. 


1 

2 
3 
4 
6 


Name  and  Address  of  Bidder. 


William  H.  Beard,  Brooklyn,  N.  Y 

Atlantic  Dredgfing  Company,  Broolclyn,  N .  Y 

P.  Banford  Rom,  JorHey  City,  N.  J 

Morris  &CummingB  Dredging  Company,  New  York,  N.  Y. 
National  Dredging  Company,  Wilmington,  Del 


Price  per 
cubic  yard. 


Cents. 

8  8-9 
10 

lOV 
13 


Remarks. 


Work  to  be  com- 
menced within  thir- 
t  V  days  after  signing 
the  contract  unlen 
otherwise  agreed  in 
writing,  and  to  be 
finished  on  or  be- 
fore June  80, 1887. 


Contract  awarded  to  William  H.  Beard,  with  the  approval  of  the  Chief  of 
Engineers,  and  dated  November  18,  1886.  Time  of  commencement  extended  U> 
April  1,  1887,  and  time  of  completion  to  August  81,  1887. 


COMMERCIAL  STATISTICS. 

[Furnished  by  Providence  Board  of  Trade.] 

AUUIVAL8  IN    EIGHTY-EIQHT  FOREIGN   VESSELS. 


ArUcIea. 


Lumber feet 

Shingles 

T^tbs 

Pickets 

Cord-wood 

Bait pounds 

Logwood tons 


Quantity. 


8,195,000 

2,877 

13,715 

10,480 

576 

6,529,595 

2,448 


Aiticles. 


Brimstone tons. 

Potatoes bushels. 

Coal tons. 

Scrap  iron pounds. 

Potato  starch .....casks. 

Brandy gallons. 


Quantity. 


1,185 

8a.81l 

966 

10,900 

4,065 
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TOTAL  ARRIVALS. 


Article!. 


Cotton.  . .   bales. 

Wool bales  and  earks. 

Coal tons. 

Iron  and  Btecl do.  . 

Lumber feet. 

Oil barrels. 

Flour do... 


Quantity. 


215,140 

12.'),593 

1,037,000 

20,071 

57,632,716 

139,148 

277.061 


Articles. 


Corn bushels. 

T>ry  (Joods cases 

( 'heinicals packages . 

Hardware • tons . 

Waste pounds. 

Liquor barrels. 


Quantity. 


1,217,000 

97,544 

106,643 

2,322 

13,946.000 

68,328 


TONNAOE. 


Vessels. 


Sail... 
Bteam. 


Tonnage. 


16,014.74-100 
19,167.15100 


REMOVAL    OP    GREEN    JACKET     SHOAL,     PROVIDENCE    RIVER, 

RHODE  ISLAND. 

Green  Jacket  Sbojal  is  in  that  part  of  Providence  River  which  constitutes  the 
harbor  of  Providence. 

It  lies  off  the  wharves  on  the  south  front  of  the  city,  and  occupies  a  part  of  the 
harbor  that  is  required  for  anchorage  purpose& 

This  is  a  new  work,  and  no  appropriation  had  been  made  for  it  until  by  the 
act  of  August  5,  1886,  Congress  authorized  its  commencement  by  making  an 
appropriation  of  $26,250  therefor. 

The  report  of  the  survey  of  the  shoal  made  by  Colonel  Elliot,  the  plat,  and  the 
estimate  of  the  cost  of  the  work  ($112,346.25)  on  which  the  appropriation  was 
founded,  were  published  in  the  Annual  Report  of  the  Chief  of  Engineers  for 
1885.  Vol.  L,  pages  598-602. 

PLANS  OF  IMPROVEHBNT. 

The  general  project  is  the  removal  of  the  entire  shoal  to  a  depth  of  25  feet  at 
mean  low  water,  limiting  the  work  by  lines  drawn  200  feet  from  the  harbor  lines. 

OPERATIONS  DURINO  THE  LAST  FISCAL  YEAR. 

Advertisements  were  issued  October  4,  1886,  inviting  proposals  for  dredging 
under  the  approved  project. 

The  bids  received  and  the  terms  of  the  contract  will  be  found  in  the  appended 
table. 

AMOUNT    EXPENDED    DTJRINa    THE    LAST    FISCAL    YEAR    AND    RESULTS    TO    JUNE 

80.  1887. 
The  amount  expended,  including  outstanding  liabilities  to  June  80,  1887,  was 
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$767.47.  At  the  close  of  the  last  fiscal  year  the  work  of  dredging  had  not  com- 
menced. 

OPERATIONS  CONTEMPLATED  FOR  THE  FISCAL  TEAR  ENDING  JUNE  30,    1888. 

It  is  proposed  to  devote  the  remainder  on  hand  July  1,  1887,  of  the  appropria- 
tion of  August  5,  1886,  to  the  removal  of  as  much  of  the  shoal  where  additioDai 
anchorage  area  is  most  needed  to  the  depth  of  25  feet  as  far  as  the  funds  will 
allow. 

Green  Jacket  Shoal  is  in  the  collection  district  of  Providence,  which  is  a  port 
of  entry.  The  amount  of  revenue  collected  at  Providence  during  the  last  fiscal 
year  was  $222,195.01.  The  nearest  light-houses  are  the  six  light-houses  in  Provi- 
dence River.  The  nearest  fortifications  are  fort  on  Dutch  Island  and  Fort 
Adams,  R.  I. 

MONEY  STATEMENT. 

Amount  appropriated  by  act  approved  August  6,  1886 $36,850  00 

July  1,  1887,  amount  expended  during  fiscal  year,  exclusive 

of  liabilities  outstanding  July  1,  1886 $654  56 

July  1,  1887.  outstanding  liabilities 112  91 

767  47 

July  1,  1887,  amount  available 25,482  53 

Amount  (estimated)  required  for  completion  of  existing  project.  . . .  86,096  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,  1889 50,000  00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river 

and  harbor  acts  of  1866  and  1867. 


Abstract  of  proposals  for  the  remotml  of  Oreen  Jacket  Shoal,  Providence  Harbor, 
Wiode  Island,  received  at  Engineer  Office,  U.  8.  Army,  Newport,  R.  L,  in  response 
to  advertisement  dated  October  4,  1886,  and  opened  at  12  o'clock  noon,  on  Wednes- 
day, October  37,  1886. 


No.  I 


1 
2 
3 

4 
5 
6 


Name  and  Addreea  of  Bidder. 


Win.  H.  Beard,  Brookl j'n,  N.  Y 

'Atlantic  DredslnK  (^orapany,  Broolclyn,  N.  Y 


•••■•< 


V.  Hanford  liusH,  Jcrm-y  Cily,  N.  J 

Elijaii  Brainard,  New  Yorl<,  N.  Y 

National  Dredging  Company,  Wilmington,  Del 

MorriH  &  Cunimlngri  Dredging  Company,  New  York,  N.  Y. 


Price  per 
cubic   yard. 


CentM. 
10« 
114-9 
14 
15 
16 
18 


RemarkB. 


Work  to  be  com- 
menced within  thir- 
ty days  after  signiDg 
of  contract  unkM 
^otberwiae  agreed  la 
'writing,  and  to  be 
finlBh<^  on  or  be- 
fore June  30, 1887. 
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Contract  awarded  to  William  H.  Beard,  with  the  approval  of  the  Chief  of 
Eogineers,  and  dated  November  18,  1886.  Time  of  commencement  extended  to 
August  1,  1887,  and  time  of  completion  to  November  30,  1887. 


COMMERCIAL  STATISTICS. 


For  the  commercial  statistics,  see  report  of  the  improvement  of  Providence 
River  and  Narragansett  Bay,  Rhode  Island. 


IMPROVEMENT  OP  NEWPORT  HARBOR,  RHODE  ISLAND. 

This  harbor  is  at  the  mouth  of  the  main  entrance  to  Narragansett  Bay.  These 
waters  during  summer  and  winter  constitute  a  harbor  of  refuge  for  our  Euro- 
pean and  coastwise  commerce  quite  equal  in  every  respect  to  that  of  New  York 
Harbor,  and  are  even  more  accessible.  The  objects  of  the  improvement  are  to 
widen  and  deepen  the  southern  (the  main)  entrance  to  the  harbor,  and  to 
enlarge  its  capacity  for  vessels  seeking  refuge  in  storms,  by  increasing  the  area 
and  depth  of  the  anchorage  within  it.  The  mean  rise  and  fall  of  the  tide  is 
about  8|  feet. 

ORIGINAL  CONDITION. 

Before  improvement  the  capacity  of  the  inner  harbor  was  limited  by  shoals, 
and  it  was  not  adequate  to  the  number  and  size  of  vessels  seeking  it  for  refuge, 
The  southern  (the  main)  entrance  was  obstructed  by  a  bar  which  stretched  out 
from  Goat  Island,  and  the  general  business  wharves  of  the  city  could  not  be 
reached  at  low  tide  by  vessels  drawing  more  than  8  feet. 

PLANS  OF  IMPROVEMENT. 

The  original  project  and  its  modifications  under  which  we  are  now  working 
are  substantially  as  follows  : 

Deepening  the  southern  entrance  to  15  feet  at  mean  low  water,  and  widening 
it  by  dredging  Goat  Island  Spit  northward  to  a  line  drawn  from  the  dolphin 
which  marks  the  spit  to  clear  the  permanent  dock  at  Fort  Adams  by  100  feet; 
the  excavation  of  a  channel  750  feet  wide  and  15  feet  deep  at  mean  low  water 
around  and  to  the  eastward  of  this  dolphin;  excavating  to  13.  feet  at  mean  low 
water  the  area  included  between  the  13-foot  curve  on  the  west,  a  line  drawn  from 
the  southwest  corner  of  Perry  Mill  Wharf  to  Lime  Rock  on  the  south,  the  har- 
bor line  on  the  east,  and  a  line  drawn  parallel  to  and  50  feet  from  the  city  wharf 
on  the  north;  excavating  to  10  feet  at  mean  low  water  the  area  northwest  of  a 
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line  drawn  from  Lime  Rock  through  the  spindle,  which  is  in  the  southeast  pari 
of  the  harbor;  the  excavation  of  a  channel  10  feet  deep  at  mean  low  water  along 
and  outside  the  harbor  line  south  to  a  point  opposite  the  gas  company's  wharf, 
and  the  construction  of  jetties  on  the  western  shore  of  Goat  Island,  to  arrest  the 
drift  of  littoral  sand  and  gravel  into  the  southern  entrance. 

A  plat  of  Newport  Harbor,  showing  the  plans  of  the  work,  was  published  in 
the  Annual  Report  of  the  Chief  of  Engineers  for  1885,*  Vol.  1,  page  604. 

AMOUNT  EXPENDED  AND  RESULTS  TO  JUNE  80,    1886. 

The  amount  expended  up  to  the  close  of  the  fiscal  year  ending  June  30.  1886, 
including  liabilities  outstanding  at  that  date,  was  $92,820.04,  with  the  following 
results: 

Of  the  area  to  be  dredged  to  13  feet  within  the  harbor,  about  two-thirds  had 
been  completed,  except  at  a  few  places  in  the  northern  part  of  the  harbor,  where 
the  material  was  found  too  hard  for  the  dredge  in  use  at  the  time,  and  except 
that  a  bulkhead  was  left  in  the  extreme  northeast  part  of  the  harbor  to  protect 
an  anchorage  for  small  vessels.  The  channel  along  and  outside  the  harbor  line 
south  to  a  point  opposite  the  gas  company's  wharf,  and  the  15-foot  channel  750 
feet  wide  around  and  to  the  eastward  of  the  dolphin  on  Goat  Island  Spit  had 
been  completed,  with  the  exception  of  a  strip  along  the  western  edge  and  to  the 
north  of  the  dolphin.  The  460  feet  (about)  of  increase  of  width  to  be  made  be- 
tween the  15-foot  curves  at  the  southern  entrance,  by  dredging  the  spit  south  of 
Goat  Island,  had  been  completed,  with  the  exception  of  a  strip  of  about  56  feet 
in  width. 

OPERATIONS  DURING  THE  LAST  FISCAL  TEAR. 

At  the  beginning  of  the  last  fiscal  year  no  work  was  in  progress.  An  appro- 
priation of  $15,000  having  been  made  by  act  of  Congress  of  August  5.  1886,  for 
continuing  the  improvement,  advertisements  were  issued  on  September  18, 1886, 
inviting  proposals  for  dredging  under  the  approved  project.  The  bids  received 
and  terms  of  contract  will  be  found  in  appended  table.  The  work  of  dredging 
was  commenced  October  27,  1886,  and  continued  until  December  80,  1886,  when 
it  was  temporarily  suspended  on  account  of  ice.  It  was  recommenced  March  5, 
1887,  and  was  in  progress  at  the  end  of  the  fiscal  year;  56,852.6  cubic  yards  were 
excavated  up  to  that  date. 

Mr.  David  Hamilton,  in  October  and  November,  1886;  Mr.  T.  A.  Churbuck, 
in  November,  1886 ;  Mr.  Charles  D.  Marsh,  in  November  and  December,  1886 ; 
Mr.  M.  8.  Persons,  from  March  to  May,  1887;  and  Mr.  Theo.  Topham,  in  May 
and  June,  1887,  were  local  inspectors  of  the  work. 
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AMOUNT  EXPENDED  DURING  THE  LAST  FISCAL  TEAR  AND  RESULTS  TO  JUNE  30. 

1887. 

The  amount  expended  during  the  last  fiscal  year,  including  liabilities  outstand- 
ing June  30,  1887,  was  |1 4,743.83,  and  the  result  was  the  completion  of  the  15- 
foot  channel  at  the  southern  entrance  to  the  inner  harbor,  and  the  channel  around 
and  to  the  eastward  of  the  dolphin  on  Goat  Island  Spit  completed,  with  the  ex. 
ception  of  a  narrow  strip  along  its  western  edge,  about  nine-tenths  of  the  18-foot 
anchorage  area;  and  of  the  total  area  to  be  deepened  within  the  harbor  (about  90 
acres),  about  two-thirds  have  been  completed.  The  berth  for  vessels  at  the  quarter- 
master's wharf  at  Fort  Adams,  was  deepened  to  10  feet  at  mean  low  water,  and 
the  effectual  stopping  for  the  present  of  the  supply  of  littoral  sand  and  gravel  from 
the  outside  of  Goat  Island  into  the  southern  entrance  by  the  jetty  on  the  south- 
west shore  of  the  island.  When  the  northwest  angle  between  this  jetty  and  the 
shore  has  been  filled,  and  the  sand  and  gravel  commence  to  be  washed  around 
its  end,  another  Jetty  further  northward  on  this  shore  will  be  required.  The 
southern  entrance  is  completed  for  vessels  of  15  feet  draught. 

WORK  REQUIRED  TO  COMPLETE  THE  EXISTING  PROJECT. 

The  work  required  to  complete  the  existing  project  is  the  dredging  of  a  narrow 
strip  along  the  western  edge  of  the  750- foot  channel  around  and  to  the  eastward 
of  the  dolphin  on  the  Goat  Island  Spit ;  the  remainder  of  the  excavation  within 
the  harbor  of  the  anchorage  area  of  18  feet  depth,  and  the  excavation,  also  with- 
in the  harbor,  of  the  anchorage  area  of  10  feet  depth;  also  the  building  of  ad- 
ditional Jetties  outside  of  Goat  Island  whenever  they  may  be  required  to  arrest 
the  drift  of  littoral  sand  and  gravel  into  the  harbor  entrance. 

OPERATIONS  CONTEMPLATED  FOR  THE  FISCAL  TEAR   ENDING  JUNE  30,    1888. 

It  is  proposed  to  devote  the  small  remainder  on  hand  July  1,  1887,  of  the  ap- 
propriation made  by  the  act  of  August  5,  1886,  to  extending  the  13-foot  anchor- 
age area  and  removing  a  few  bowlders  therefrom.  * 

Newport  is  in  the  collection  district  of  Newport,  and  is  a  port  of  entry.  The 
amount  of  revenue  collected  at  Newport  in  the  last  fiscal  year  was  f2,184  51. 
The  nearest  light-houses  are  Lime  Rock  and  Newport  (Goat  Island)  lights.  The 
nearest  fortification  is  Fort  Adams,  Newport,  R.  I. 

MONEY  STATEMENT. 

July  1, 1886,  amount  available $381  99 

Amount  appropriated  by  act  approved  August  5,  1886 15,000  00 

15,381  99 
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July  1,  1887,  amoant  expended  during  fiscal  year,  excluBiTe 

of  liabilities  outstanding  July  1,  1886 tn>d54  75 

July  1,  1887,  outstanding  liabilities 2,789  08 

14,743  83 

July  1,  1887,  amount  available 638  16 

Amount  (estimated)  required  for  completion  of  existing  project 52,000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  80, 

1889 30,000  00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867. 


Abstract  of  proposals  for  dredging  Newport  Harbor,  E.  /.,  received  at  Engineer  Office, 
U.  S.  Army,  Newport,  JR.  /.,  in  response  to  advertisemeTU  dated  September  IS, 
1886,  akd  opened  at  12  o'clock  noon,  Monday,  October  J^,  1886. 


No. 


Name  and  address  of  bidder. 


1 
2 
3 

4 
5 
6 
7 


Hartford  Dredgltig  Company,  Hartford,  Conn 

VV.H.  Beard,  Brooklyn,  N.  Y 

John  McDerroott,  Oohoes,  N.  Y 

Elijah  Bralnard,  New  York,  N.  Y 

RIchardM.  Payn,  Albany,  N.  Y 

Tbe  Frank  Pidgeon  Dredging  Company,  New  York,  N.  Y. 
A.  B.  Martin,  Boston,  Mass 


Price  per 
cubic   yard. 


GenU. 

21% 
24     ■ 

32 
34 
30 
39 


Remarks. 


Work  to  be  eom- 
meoced  within  twen- 
ty days  after  signing 
of  contract,  and  u> 
be  finished  on  or  be- 
fore June  80, 1887. 


Contract  awarded  to  tbe  Hartford  Dredging  Company,  with  the  approval  of 
the  Chief  of  Engineers,  and  dated  October  18,  1886.  Time  of  completion  ex- 
tended to  July  30,  1887. 


COMMERCIAL    BTATI8TIC8. 


[Furnished  by  Mr.  J.  H.  Cozzens,  collector  of  customs.] 


RKCBIPT8  OF  MERCHANDISE. 


Coal tons . . 

Hbliigles 

LatD« 

Lime barrels . . 

Potatoes bushels. . 


50,000 
5,000,000 
8,500,000 

18,000 
2,600 


Cement barrels. 

Brick 

Lumber .feet. 

Uay..> tons. 

Grain bushels. 


0.000 

5,000.000 

12.500.000 

l.OW) 

850,000 


There  are  182  vessels  owned  and  hailing  from  this  port,  viz.,  107  sail,  25 
steam,  the  tonnage  of  which  amoupts  to  6,822.08  gross,  5,061.84  net.  Tonnage 
of  the  smallest  vessel  2.75  gross,  2.17  net.  The  largest  vessel  draws  18  feet  when 
loaded. 
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BUeiNBSB   OF  THR  OLD   COLONY   STBAM-BOAT    COUP  ANT   FOR   TEAR  ENDING    MAT 

31,  1887. 
rFurniflbed  by  Mr.  George  Pierce,  Snperrlsor.] 


FasBeDgere  carried  between  New  York  and  Fall  River,  vim  Newport No . 

Mercbaodlee,  via  Newport tODs. 


280.000 
265,000 


BUSINRSS  OF  THE  NEWPORT  AND  WIGKFORD  RAILROAD  AND  BTBAMBOAT  COMPANY 

FOR  THE  TEAR  1886. 
[Fumiflhed  by  Mr.  C.  U.  Coffin,  agent.] 


Reeeipta. 


Sale  of  tickets 

Adama  Expreea  Company. 
Carrying  V.  8.  Mail 


Amount. 


$&0,352  2.5 
1,448  f>6 
8,M7  66 


Total '  60,748  77 


HARBOR  OF  REFUGE  AT  BLOCK  ISLAND,  RHODE  ISLAND. 

This  islaod  is  a  part  of  the  Slate  of  Rhode  Island.  It  is  14  miles  east  of  Mon- 
tauk  Point,  the  eastern  end  of  Long  Island,  and  its  nearest  point  is  about  10 
miles  from  the  mainland.  Besides  the  wants  of  the  mackerel-fishing  fleet  and  the 
general  coast  navigation,  the  island  is  an  important  point  on  our  shores  for 
ocean  navigation.  It  has  a  signal  station  connected  by  submarine  telegraph 
with  the  mainlfind.  Vessels  are  passing  the  island  at  all  times  and  on  all  sides 
of  it,  and  its  position  renders  it  of  national  importance.  The  object  of  the  im- 
provement is  to  furnish  a  harbor  of  refuge  for  vessels  engaged  in  foreign  and 
coastwise  commerce.    The  mean  rise  and  fall  of  the  tide  is  about  8  feet. 

ORIGINAL   CONDITION. 

Before  the  construction  of  the  present  harbor  of  refuge  Block  Island  had  no 
harbor  which  afforded  protection  for  decked  vessels.  The  only  ones  used  were 
open  boats,  which,  on  the  approach  of  storms,  were  hauled  up  on  the  beach  by 
oxen.     The  largest  of  these  boats  were  of  about  10  tons  burden. 

PLANS  OF  THE  WORKS. 

The  original  project  and  its  subsequent  modifications  provided  for  a  harbor  of 
refuge  on  the  eastern  side  of  the  island,  consisting  of  an  inner  harbor  or  basin 
for  small  vessels  and  an  exterior  harbor  for  large  ones.  The  basin  was  to  be 
about  250  by  800  feet  in  area,  and  inclosed,  with  the  exception  of  an  opening  80 
feet  in  width.  The  exterior  harbor  was  to  be  formed  by  a  riprap  breakwater, 
which  has  been  built.    About  300  feet  from  the  sea  end  of  this  breakwater, 
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which  is  1,900  feet  long,  a  gap  200  feet  long  was  left  for  the  conveDience  of 
vessels.  The  present  project  coDtemplates  the  filling  of  this  gap,  which  was 
found  to  let  in  too -much  sea  in  stormy  weather.  A  plat  of  Block  Island,  show- 
ing the  position  of  the  harbor  of  refuge  and  a  plan  of  the  works,  may  be  found 
in  the  Report  of  the  Chief  of  Engineers  for  1885,  Vol.  I,  pages  612,  618. 

On  the  8th  of  December,  1884,  the  Senate  of  the  United  States  directed  that 
report  be  made  of  the  necessity  and  cost  of  enlarging  the  inner  harbor  of  refuge. 
The  report,  which  was  accompanied  by  plans  and  an  estimate  of  the  cost 
(146,189),  was  printed  in  Senate  Ex.  Doc.  No.  27,  Forty-eighth  Congress,  second 
session,  and  may  also  be  found  in  the  Report  of  the  Chief  of  Engineers  for  18d5, 
Vol.  I,  page  610.  The  commencement  of  this  work  has  been  approved  by  Con- 
gress making  an  appropriation  of  $12,000  therefor  in  the  act  of  August  5,  1886. 

AMOUNT  EXPENDED  AND  RESULTS  TO  JUNE  30,    1886 

The  total  expenditure  up  to  June  30,  1886,  including  liabilities  outstanding  at 
that  date,  was  $324,363  88.  The  inner  harbor  and  the  main  breakwater,  built 
in  prolongation  of  the  eastern  side  of  the  inner  harbor  and  extending  1,900  feet 
from  the  shore,  were  constructed  in  the  years  1870  to  1879,  inclusive.  The  utility 
of  the  work  at  once  became  apparent.  In  stormy  weather  the  inner  harbor  es- 
pecially was  filled  with  fishermen  and  coasters,  and  it  soon  became  necessary  to 
increase  its  depth  from  7  feet,  to  which  it  had  been  dredged  ij[i  the  first  instance, 
to  9  feet  at  mean  low  water.  In  1883  a  strong  jetty  was  built  out  from  the  cliff 
to  the  eastward  of  the  inner  harbor,  and  a  masonry  wall  was  constructed  on  the 
inside  of  the  crib-work  forming  the  eastern  side  of  the  inner  harbor.  The  filling 
in  the  gap  in  the  main  breakwater  was  carried  to  the  height  of  about  li  feet  above 
mean  high  water,  and  at  the  close  of  the  work  under  the  last  contract  about  one- 
half  of  the  total  amount  of  stone  required  for  the  completion  of  this  work  had 
been  delivered  and  placed  in  the  gap.  The  sea  which  formerly  came  into  the 
outer  harbor  through  the  gap  in  the  main  breakwater  in  easterly  storms  had  been 
stopped  by  this  partial  filling. 

OPERATIONS  DURING  THE  LAST  FISCAL  TEAK. 

At  the  beginning  of  the  last  fiscal  year  no  work  was  in  progress.  An  appro- 
priation of  $20,000  having  been  made  by  the  act  of  Congress  of  August  5,  1886, 
for  enlarging  the  inner  harbor  and  filling  the  gap  in  the  main  breakwater,  adver- 
tisements were  issued  March  21,  1887,  for  furnishing  rip  rap  granite  for  main 
breakwater,  and  for  the  commencement  of  the  enlargement  of  the  inner  harbor 
in  accordance  with  the  project  referred  to  above.  The  bids  received  and  terms 
of  the  contract  will  be  found  in  the  appended  table. 
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AMOUNT  EXPENDED  DURING  LA8T  FISCAL  TEAR  AND  RESULTS  TO  JUNE  80,  1887. 

The  amount  expended  daring  the  last  fiscal  year  was  $660.29.  Work  under 
the  present  project  had  not  been  commenced. 

THE  WHARF  AT  BLOCK   ISLAND. 

In  his  last  Annual  Report  Col.  Elliot  recommended  that  the  Qoyemment  wharf 
on  the  land  side  of  the  inner  harbor  of  refuge  at  Block  Island  should  be  turned 
over  to  the  town  of  New  Shoreham,  the  corporate  name  of  Block  Island,  and  that 
the  following  provision  be  attached  to  the  item  for  Block  Island  in  the  next  river 
and  harbor  bill : 

Pr<mded^  That  the  wharf  on  the  land  side  of  the  inner  harbor  may  be  turned 
over  to  the  town  of  New  Shoreham  for  the  public  use  of  said  town,  but  no  tolls 
or  charges  shall  ever  be  exacted  for  the  use  of  said  wharf  by  public  vessels  of  the 
United  States,  or  freight  carried  in  such  vessels. 

And  I  would  respectfully  renew  the  recommendation. 

The  location  of  this  wharf  may  be  seen  in  the  plat  published  at  page  618  of  the 
Annual  Report  of  the  Chief  of  Engineers  for  1880. 

WORK  REQUIRED  TO  COMPLETE   THE    EXISTING  PROJECT. 

Th^  work  required  to  complete  the  existing  project  is  the  completion  of  the 
filling  of  the  gap  to  its  full  height  of  6  feet  above  mean  high  water  and  its  full 
width  at  top  of  25  feet,  and  the  enlargement  of  the  inner  harbor  of  refuge. 

m 

OPERATIONS  CONTEMPLATED  FOR  THE  FISCAL  TEAR  ENDINO  JUNE  80,  1888. 

It  is  proposed  to  devote  the  funds  on  hand  July  1,  1887,  to  carrying  on  the  fill- 
ing of  the  gap  in  the  main  breakwater,  as  far  as  the  funds  provided  for  it  will 

admit,  and  to  the  commencement  of  the  enlargement  of  the  inner  harbor.  * 

* 

Block  Island  is  in  the  Newport  collection  district  and  Newport  is  the  nearest 
port  of  entry.  The  revenue  collected  at  Newport  in  the  last  fiscal  year  was 
$2,184  51.  There  is  no  duty  collected  at  the  island.  The  value  of  the  harbor  is 
mainly  as  a  harbor  of  refuge.  There  are  four  lights  at  the  island,  the. north  and 
south  lights,  and  the  breakwater  lights.  The  nearest  fortification  is  Fort  Adams, 
Newport,  R.  I. 

MONET  STATEMENT. 

Julyl.1886,  available $636  12 

Amount  appropriated  by  act  approved  August  5,  1886    20,000  00 

20,636  12 
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July  1,  1887,  amount  expended  during  fiscal  year,  exclusive 

of  liabilities  outstanding  July  1,  1886 $447  81 

July  1,  1887,  outstanding  liabilities 212  48 

660  89 

July  1,  1887,  amount  available. 19,975  88 

Amount  (estimated)  required  for  completion  of  existing  project 50,189  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  80, 

1889 50,189  00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
'    harbor  acts  of  1866  and  1867. 


Abstract  of  proposals  for  furnishing  riprap  granite  for  fiUing  ike  gap  in  the  main 
breakwater,  and  for  the  commencement  of  the  enlargemerU  of  the  inner  harbor  at 
Block  Island,  received  at  Engineer  office.  United  States  Army,  Newport,  iJ.  /.,  t» 
response  to  advertisement  dated  March  21,  1887,  and  opened  cU  IS  o^etoek,  noon  on 
Thursday,  April  21,  1887. 


[Work  to  be  commenced  thirty  days  after  signing  of  contract,  except  otherwise  agreed  in  wrltinff 

and  to  be  finished  on  or  before  July  1,  1888.] 


Articles. 


Hard  pine  timber,  in  place,  per  M  feet  B.M. 

Hard  pine  plank,  in  place do 

Wrought  iron,  in  place per  pound. . 

Wrought  Iron  spikes,  in  place. . .  do 

Beef  or  pork per  barrel. . 

Riprap  granite:  per  ton  of  2,240 pounds. . 

Gross  amount  of  bid  for  estimated 
quantities 


2  a 

• 
•a 

« 

1^3 

5»- 
1* 

si 

U 

53 

SQ      o 

• 

• 

.4 
$60  00 

•1 

el 

• 

y 

or 
< 

$40  00 

$37  00 

$cooo 

2,200  feet. 

43  00 

37  00 

60  00 

65  00 

5,000  feet. 

07 

10 

10 

10 

2,100  pouDd*. 

07 

10 

10 

08 

200poaDd». 

2  60 

2  00 

3  00 

2  00 

62  barrels. 

1  59 

1  59 

1  61 

1  64 

10,MO  tons. 

17,314  00 

17,316  40 

17,763  00 

17,955  00 

Contract  awarded  to  William  H.  Molthrop  &  Co.,  with  the  approval  of  the 
Chief  of  Engineers,  and  dated  Hay  11, 1887,  Time  of  commencement  extended 
to  July  15,  1887. 
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OOUMBHCIAL  f^TATieTICS. 

TFaraUbed  by  Hon.  Nicholas  Ball,  Block  Island.] 

Report  an  the  arrital  aiid  departure  of  stedin  and  Mtl  resneU,  together  with  imports 
and  exports  to  and  from  Block  Inland,  for  the  year  ending  De,eember  SI,  188G. 


Articles.  !  Quantity. 


Coal  received  (about) tons...  5.3flO 

Iron  received  (about) do....  ^Ih 

GralD  received  (about) bushels.  r2.(iOO 

Lumber  received  (about) feet..,  4,0uo.u<X) 

Oeneral  Merchandise,  not  Included  In  the  above,  Imported  and  exported tonH. . . ;  Id.UOO 


Arritah  and  Departvres  for  (he  year. 


Steamers  from  60  to  1,000  tons,  drawing  from  8  to  10  feet  of  water . . 
Sailing  vessels  from  10  to  200  tuns,  from  2  to  6  feet  draught  (about) 


Number. 


1,890 
116,000 


IMPROVEMENT    OP    PAWCATUCK    RIVER,    RBODE   ISLAND    AND 

CONNECTICUT. 

The  navigable  part  of  Pawcatuck  River  extends  from  the  manufacturing  town 

of  Westerly  to  Little  Narragansett  Bay,  into  which  it  empties^    The  approach  to 

the  river  is  through  Stonlngton  Outer  Harbor  and  Little  Narragansett  Bay,  and 

the  object  of  the  improvement  is  to  deepen  and  widen  the  river  channel  leading 

from  this  bay  to  Westerly. 

The  mean  rise  and  fall  of  the  tide  is  2.60  feet  at  the  mouth  of  the  river,  and 
2.80  feet  al  Westerly. 

OKIGINAL  GONDmON. 

Before  improvement  the  channel  was  crooked  and  obstructed  by  numerous 
shoals,  on  some  of  which  there  was  but  li  feet  at  mean  low  water. 

PLANS  OF  IMPROVBMBNT. 

By  means  of  appropriations  made  in  the  years  1871-'75,  the  river  was  im- 
proved by  the  United  States  by  the  excavation  of  a  channel  5^  feet  deep  at  mean 
low  water  and  75  feet  wide  below  the  wharves,  and  from  85  to  40  feet  wide 
between  the  lower  and  upper  wharves.  Colonel  Elliott's  report  of  a  resurvey  of 
the  river  made  in  compliance  with  the  river  and  harbor  act  of  July  5,  1884, 
which  was  accompanied  by  a  plat  and  an  estimate  of  cost  ($38,687.50)  and  was 
published  in  the  Report  of  the  Chief  of  Engineers  for  1885,  Vol.  I,  pages  623- 
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625,  recommeDded  the  further  widening  of  the  channel  to  100  feet  below  the 
wharves  and  by  an  additional  width  of  two  cuts  of  an  ordinary  dredging. 
machine,  or  about  40  feet,  between  the  lower  and  upper  wharves  ;  also  the 
deepening  of  the  entire  channel  to  8  feet  at  mean  low  water. 

AMOUNT  EXPENDED  AND  RESULTS  TO  JUNE  80.    1886. 

The  amount  expende<l  on  the  original  project  was  (50,000,  and  it  was  com- 
pleted. 

OPERATIONS  DURING    THE  LAST  FISCAL  TEAR. 

An  appropriation  of  $12,000  having  been  made  by  act  of  Congress  of  August 
5,  1886,  advertisements  were  issued  October  4, 1886,  inviting  proposals  for  dredg- 
ing under  the  approved  project.  The  bids  received  and  terms  of  contract  will 
be  found  in  appended  table. 

The  work  of  dredging  was  commenced  in  the  lower  reaches  of  the  river  April 
21,  1887,  and  10,721.33  cubic  yards  were  excavated  up  to  the  end  of  the  fiscal 
year,  at  which  time  the  work  was  still  in  progress. 

Mr.  A.  H.  Dickens  was  the  local  inspector  of  the  work. 

AMOUNT    EXPENDED    DURING    THE    LAST    FISCAL    TEAR    AND    RESULTS    TO   JUNK 

80,  1887. 

The  amount  expended  during  the  last  fiscal  year,  including  liabilities  out-* 
standing  June  80,  1887,  was  $8,585.12,  and  the  result  was  the  completion  of  the 
channel  to  its  full  width  and  depth  from  the  deep  water  opposite  the  village  of 
Lottery  to  Certain  Draw  Point,  with  the  exception  of  a  small  amount  of  ledge 
rock  which  extends  into  the  channel  near  the  latter  point. 

'  WORK  REQUIRED  TO  COMPLETE  THE  EXISTIKG  PROJECT. 

The  work  required  to  complete  the  existing  project  is  the  dredging  of  the 
channel  to  a  depth  of  8  feet  at  mean  low  water,  and  width  of  100  feet  from  Cer- 
tain Draw  Point  to  Westerly,  and  a  width  of  40  feet  between  the  upper  and 
lower  wharves  of  that  town. 

OPERATIONS  CONTEMPLATED  FOR  THE  FISCAL  TEAR  ENDING  JUNE  80,   1888 

It  is  proposed  to  continue  the  work  of  widening  and  deepening  the  chaDoel 
according  to  the  new  project  as  far  toward  Westerly  as  the  funds  will  admit, 
which  will  carry  the  work  to  about  Major's  Island,  and  also  to  afford  such  relief 
as  the  commerce  of  the  river  may  require  at  the  shoalest  places  in  advance  of 
the  main  work. 
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Pawcatack  Rtver  is  in  the  collection  diBtricIs  of  Providence  and  Stonington, 
the  dividing  line  passing  through  the  river.  Providence  and  Stonington  are  the 
nearest  ports  of  entry.  The  revenue  collected  in  the  last  fiscal  year  was  :  Provi- 
dence, $222,195.01  ;  Stonington,  $1,112.22.  The  nearest  lighthouses  are  the 
Stonington  and  Watch  Hill  lights.  The  nearest  fortification  is  Fort  Trumbull, 
New  London,  Conn. 

MONET  BTATRIfBNT. 

Amount  appropriated  by  act  approved  August  6.  1886 $12,000  00 

July  1,  1887,  amount  expended  during  fiscal  year,  exclusive 

of  liabilities  ouutanding  July  1.  1886 $2,150  55 

July  1,  1887,  ouutanding  liabilities 1,884  57 

8,585  12 

July  1,  1887,  amount  available 8,464  88 

Amount  (estimated)  required  for  completion  of  existing  project 26,687  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  80, 

1889 26,687  00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867. 


Abstrciet  of  propomls  far  dredging  in  PatoetUuck  River,  Rhode  Island  and  ConnecU- 
cut,  reeeited  at  Engineer  Office,  U,  8.  Army,  Newport,  R.  I. ,  in  reeponee  to  adter- 
tieement  dated  October  4,  1886,  and  opened  at  12  o'clock,  noon,  (fn  Wednesday  the 
S7ih  day  of  October.  1886. 


1 

2 

8 

4 
6 
6 
7 


A.  J.  Beardsley  &  Bon,  Bridgeport,  Conn 

Richard  M.  Pay n ,  A Iban v ,  N .  T 

The  Frank  Piegeon  Dredging  Company,  New  York,  N.  Y. . 

Hartford  Dredging  Company,  Hartford,  Conn 

John  McDerroott,  Cohoes,  N.  Y , 

Horrla  &  Cummlngs  Dredging  Company,  New  York,  N.  Y 
Elijah  Brainard,  New  York,  N.  Y 


Price  per 
cubic   yard. 


Centt. 

18% 

16  96-100 

21  7-10 

28>i 

S2 

35 


Remarks. 


Work  to  be  com- 
menced within  thir- 
ty daye  after  signing 
contract,  unless  oth- 
erwise agreed  in 
writing,  and  to  be 
finish^  on  or  be- 
fore June  80, 1887. 


Contract  awarded  to  A.  J.  Beardsley  <&  Son,  with  the  approval  of  the  Chief  of 
Engineers,  and  dated  November  17,  1886.  Time  of  commencement  extended  to 
May  1,  1887,  and  time  of  completion  to  November  15,  1887. 


30 


fiAHbOR  COMlftSSIONERS^   REPORt. 


COHMBRCIAL  STATISTICS. 


[Fnrniihed  by  Mr.  J.  Irving  Maxon,  Westerly,  R.  I.] 
RBCBIFT8  AT  WEBTKRLT,   RHODE  ISLAND,   IS  1886. 


Articles. 


Coal tons... 

Water  pipes 

Lumber feet... 

Orain bushels. 


Quantity. 


18,447 

1,283 

4,279,312 

66,000 


Articles. 


Iron 

....T.    r.    .r    .    .TtODS.-* 

Band 

............  .do .... 

Bricks 

Wood 

cords... 

Qoaatity. 


825 

881,800 
46S 


SHIPMENTS. 
Btone toos..S;SM. 

One  huodred  and  eighty-two  vessels  were  towed  and  fifteen  sailed  up  the  river 
with  full  cargoes.  Forty-two  vessels  for  Westerly,  in  addition,  were  obliged  to 
discharge  at  Stonington  because  of  insuflBcient  depth  of  water  in  Pawcatuck 
River.  Their  cargoes  were  towed  up  on  lighters  and  consisted  of  8,863,812  feet 
of  lumber. 


LATER  WOEK  OF  U.  S.  ENGINEERS. 


By  courtesy  of  Maj.  W.  R.  Livermore,  engineer  in  charge,  we  have 
received,  under  date  of  April  8,  1888,  further  information  of  the  work 
under  his  direction,  bringing  the  account  to  the  close  of  the  season. 

1.    PAWTUCKET  RIVER. 

The  channel  100  feet  wide  and  12  feet  deep  at  mean  low  water,  which  hu 
heen  in  process  of  excavation  under  contract  with  Elijah  Brainard  of  New 
York,  dated  Nov.  19tb,  1886,  has  been  continued.  The  dredging  has  been  in  the 
vicinity  of  Bishop's  Point  and  between  this  place  and  Bass  Rock.  On  Oct.  6th, 
when  the  present  contract  was  completed,  there  was  a  channel  open  to  naviga- 
tion 100  feet  wide  and  12  feet  deep  at  mean  low  water,  from  the  deep  water 
above  Red  Bridge  to  a  point  about  4,000  feet  north  of  a  line  drawn  from  Buck- 
lin*8  Island  to  Swan  Point  wharf,  and  a  ruling  depth  of  6  feet  can  now  be  car- 
ried from  the  upper  end  of  the  present  work  to  Pawtucket.  The  total  amount 
of  material  dredged  from  June  80th  until  Oct.  6th,  was  73,248.58  cubic  yards. 


2.     PROVIDENCE  RIVER. 

The  project  providing  for  a  800  feet  channel,  25  feet  deep  at  mean  low  water, 
from  Fox  Point  in  the  city  of  Providence  to  the  deep  water  of  Narragansett 
Bay,  has  been  carried  out  under  contract  with  W.  H.  Beard  of  Brooklyn,  N.  T., 
dated  Nov.  18th.  1886,  (extended  for  completion  to  Oct.  15th.  1887).  The  entire 
channel  has  been  completed  and  at  the  completion  of  the  contract  on  Oct.  12th 
1887,  about  three-fifths  of  the  anchorage  basin  had  been  dredged  to  the  required 
depth.  The  total  amount  of  material  removed  from  June  80th  to  Oct.  12th,  was 
W,580  cubic  yards. 
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8.    GREEN  JACKET  BHOAL. 

The  approved  project  contemplates  the  removal  of  the  entire  shoal  to  a  depth 
of  25  feet  at  mean  low  water,  limiting  the  work  by  lines  drawn  200  feet  from 
the  existing  harbor  lines  of  the  city  of  Providenca.  The  work  of  dredging  under 
the  contract  with  W.  H.  Beard  of  Brooklyn,  N.  T.,  dated  Nov.  18th.  1886,  the 
time  for  commencement  of  which  was  extended  to  August  1st,  1887.  and  for  its 
completion  to  Nov.  SOth,  1887,  was  begun  July  11th,  1887.  From  this  time  until 
its  completion  Nov.  5th,  1887,  206,481  cubic  yards  of  material  had  been  removed 
from  the  western  end  of  the  shoal. 


4u    WARREN  RIVER. 

In  July  nothing  was  done.  Work  was  begun  August  1st  and  continued  until 
Nov.  23d.  1887,  during  which  time  811  tons  of  bowlders,  ledge  rock  and  gravel 
were  removed.  The  material  removed  was  from  the  lower  end  of  Little  Island, 
excepting  the  Bushworth  rock  weighing  50  tons,  which  was  removed  from  the 
channel  opposite  the  lower  wharves  of  the  town.  At  the  close  of  the  work,  the 
bowlders  and  projecting  points  of  the  ledge  had  been  removed  over  an  area  of 
about  1.8  acres,  extending  550  feet  along  the  narrowest  part  of  the  channel. 

Work  was  done  by  the  hire  of  vessel  and  working  crew  in  open  market 


5,    NEWPORT  HARBOR. 

The  work  at  this  point  was  completed  as  far  as  provided  for  by  the  appropria- 
tion of  August  5th,  1886,  on  July  8th,  1887,  by  the  removal  of  the  bowlders 
lying  in  the  dredged  area. 

The  greater  portion  of  the  area  to  be 'dredged  to  18  feet  at  mean  low  water, 
has  now  been  completed. 


6.    BLpCE  ISLAND  HARBOR. 

Work  has  been  continued  on  the  jetty  to  the  west  of  the  present  breakwater 
under  contract  with  Messrs.  W.  H.  Molthrop  &  Co.,  of  New  London,  Conn., 
and  also  in  filling  the  gap  near  the  outer  end  of  the  old  breakwater.  This  work 
was  continued  on  the  project  heretofore  published.  Operations  for  the  present 
08cal  year  began  July  llth,  1887. 
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Work  was  suspended  for  the  season  on  Not.  80th,  1887,  up  to  which  time  8058 
tons  of  stone  had  been  placed  in  the  gap,  and  138  lineal  feet  of  the  jetty  forming 
the  shore  end  of  the  western  wall  of  the  proposed  enlarged  inner  harbor  was 
completed  and  filled  with  stone. 


7.    PAWCATUCK  RIVER. 

The  work  of  dredging  under  contract  with  A.  J.  Beardsley  A  Son  of  Bridge- 
port, Conn.,  dated  Nov.  17th,  1886,  (time  for  completion  of  which  was  extended 
to  Nov.  15th,  1887,)  has  been  continued  and  was  suspended  for  the  season 
Nov.  19th,  1887.  The  total  amount  dredged  during  the  present  fiscal  year  was 
20,414.53  cubic  yards. 
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July  1,  1887,  amount  expended  during  fiscal  year,  exclusive 

of  liabilities  outstanding  July  1,  1886 $11,954  75 

July  1.  1887,  outsUnding  liabilities 2,789  08 

14.748  88 

July  1,  1887.  amount  available 638  16 

Amount  (estimated)  required  for  completion  of  existing  project 52,000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  80, 

1889 30,000  00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867. 


Abstract  of  proposals  for  dredging  Newport  Harbor,  R.  J,  received  at  Engineer  Office, 
U.  S.  Army,  Newport,  R.  L,  in  response  to  advertisement  dated  September  18, 
1886,  ahd  opened  at  12  o'clock  noon,  Monday,  October  4,  1886. 


No. 


1 

2 
3 

4 
5 


Name  aod  addreM  of  bidder. 


6 
7 


Hartford  Dredging  Company,  Hartford,  Conn 

W.H.  Beard,  Brooklvn,  N.  Y 

John  McDermott,  Cohoes,  N.  Y 

Elijah  Brainard,  New  York.N.  Y 

Richard  M.  l»ayn,  Albany,  N.  Y 

The  Frank  Pl<u^eon  Dredging  Company,  New  York,  N.  Y. 
A.  B.  Martin,  Boston,  Alaaa .. 


Price  per 
cubic   3'ard. 


Cents, 

21% 
24     . 

2496 

32 

34 

39 

39 


Remarka 


Work  to  be  com- 
menced within  twen- 
ty days  after  sigoiDg 
of  oontnct,  and  to 
be  flniabed  on  or  be- 
fore June  SO,  1887. 


Contract  awarded  to  the  Hartford  Dredging  Company,  with  the  approval  of 
the  Chief  of  Engineers,  and  dated  October  13,  1886.  Time  of  completion  ex- 
tended to  July  30,  1887. 


COMICBRCIAL    STATISTICS. 


[Furnished  by  Mr.  J.  H.  Cozzens,  collector  of  customs.] 


RECBIPTB  OF  MERCHANDISE. 


Coal tons . . 

Hblngles 

I^tnn 

Lime barrels . . 

Potatoes bushels. . 


60,000 
6,000,000 
8,600,000 

18,000 
2,600 


Ceraent barrels, 

Brick 

Lumber .feet 

Hay.  .^ tons 

Qralu bushels 


9,000 

6,000.000 

12,600,000 

1,000 

820,000 


There  are  V62  vessels  owned  and  hailing  from  this  port,  viz.,  107  sail,  25 
steam,  the  tonnage  of  which  amoupts  to  6,322.03  gross,  5,051.84  net.  Tonnage 
of  the  smallest  vessel  2.75  gross,  2.17  net.  The  largest  vessel  draws  18  feet  when 
loaded. 
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BUStNBSB   OF  THE  OLD   COLONT   STEAM-BOAT    COMPANY  FOR   TEAR  ENDING    MAY 

31.  1887. 
rFnrnisbed  by  Mr.  George  Pierce,  Snperrlaor.] 


PaMeogers  carried  between  New  York  and  Fall  River,  via  Newport No . .  280.000 

Mercbabdiee,  via  Newport • tooe. .  266,000 


BUSINESS  OF  THE  NEWPORT  AND  WICKFORD  RAILROAD  AND  STEAMBOAT  COMPANY 

FOR  THE  YEAR  1886. 
[Fnmlabed  by  Mr.  C.  U.  CoflKn,  agent.] 


Receipts. 


Bale  of  tickets 

Adame  Erpreea  Company. 
Carrying  U.  B.  Mall 


Total. 


Amount. 


$50,Z52  25 
1,448  P6 
8,M7  66 


60,748  77 


HARBOR  OF  REFUGE  AT  BLOCK  ISLAND,  RHODE  ISLAND. 

This  island  is  a  part  of  the  Slate  of  Rhode  Island.  It  is  14  miles  east  of  Mod - 
tauk  Point,  the  eastern  end  of  Long  Island,  and  its  nearest  point  is  about  10 
miles  from  the  mainland.  Besides  (he  wants  of  the  mackerel-fishing  fleet  and  the 
general  coast  navigation,  the  island  is  an  important  point  on  our  shores  for 
ocean  navigation.  It  has  a  signal  station  connected  by  submarine  telegraph 
with  the  mainljind.  Vessels  are  passing  the  island  at  all  times  and  on  all  sides 
of  it«  and  its  position  renders  it  of  national  importance.  The  object  of  the  im- 
provement is  to  furnish  a  harbor  of  refuge  for  vessels  engaged  in  foreign  and 
cosstwise  commerce.    The  mean  rise  and  fall  of  the  tide  is  about  8  feet. 

ORIGINAL   CONDITION. 

Before  the  construction  of  the  present  harbor  of  refuge  Block  Island  had  no 
harbor  which  afforded  protection  for  decked  vessels.  The  only  enes  used  were 
open  boats,  which,  on  the  approach  of  storms,  were  hauled  up  on  the  beach  by 
oxen.    The  largest  of  these  boats  were  of  about  10  tons  burden. 

PLANS  OF  THE  WORKS. 

The  original  project  and  its  subsequent  modifications  provided  for  a  harbor  of 
refuge  on  the  eastern  side  of  the  island,  consisting  of  an  inner  harbor  or  basin 
for  small  vessels  and  an  exterior  harbor  for  large  ones.  The  basin  was  to  be 
about  250  by  800  feet  in  area,  and  inclosed,  with  the  exception  of  an  opening  80 
feet  in  width.  The  exterior  harbor  was  to  be  formed  by  a  riprap  breakwater, 
which  has  been  built.    About  800  feet  from  the  sea  end  of  this  breakwater, 
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which  is  1,900  feet  long,  a  gap  200  feet  long  was  left  for  the  convenience*  of 
vessels.  The  present  project  contemplates  the  filling  of  this  gap,  which  was 
found  to  let  in  too -much  sea  in  stormy  weather.  A  plat  of  Block  Island,  show- 
ing the  position  of  the  harbor  of  refuge  and  a  plan  of  the  works,  may  be  found 
in  the  Report  of  the  Chief  of  Engineers  for  1885,  Vol.  I,  pages  612,  613. 

On  the  8th  of  December,  1884,  the  Senate  of  the  United  States  directed  that 
report  be  made  of  the  necessity  and  cost  of  enlarging  the  inner  harbor  of  refuge. 
The  report,  which  was  accompanied  by  plans  and  an  estimate  of  the  cost 
($46,189),  was  printed  in  Senate  Ex.  Doc.  No.  27,  Forty-eighth  Congress,  second 
session,  and  may  also  be  found  in  the  Report  of  the  Chief  of  Engineers  for  1885. 
Vol.  I,  page  610.  The  commencement  of  this  work  has  been  approved  by  Con- 
gress making  an  appropriation  of  $12,000  therefor  in  the  act  of  August  5,  1886. 

AMOUNT  EXPENDED  AND  RESULTS  TO  JUNE  30,    1886 

The  total  expenditure  up  to  June  80,  1886,  including  liabilities  outstanding  at 
that  date,  was  $324,863  88.  The  inner  harbor  and  the  main  breakwater,  built 
in  prolongation  of  the  eastern  side  of  the  inner  harbor  and  extending  1,900  feet 
from  the  shore,  were  constructed  in  the  years  1870  to  1879,  inclusive.  The  utility 
of  the  work  at  once  became  apparent.  In  stormy  weather  the  inner  harbor  es- 
pecially was  filled  with  fishermen  and  coasters,  and  it  soon  became  necessary  to 
increase  its  depth  from  7  feet,  to  which  it  had  been  dredged  i|i  the  first  instance, 
to  9  feet  at  mean  low  water.  In  1883  a  strong  jetty  was  built  out  from  the  cliff 
to  the  eastward  of  the  inner  harbor,  and  a  masonry  wall  was  constructed  on  the 
inside  of  the  crib-work  forming  the  eastern  side  of  the  inner  harbor.  The  flliioK 
in  the  gap  in  the  main  breakwater  was  carried  to  the  height  of  about  1^  feet  above 
mean  high  water,  and  at  the  close  of  the  work  under  the  last  contract  about  one- 
hal-f  of  the  total  amount  of  stone  required  for  the  completion  of  this  work  had 
been  delivered  and  placed  in  the  gap.  The  sea  which  formerly  came  into  tbe 
outer  harbor  through  the  gap  in  the  main  breakwater  in  easterly  storms  had  been 
stopped  by  this  partial  filling. 

OPERATIONS  DURING  THE  LAST  FISCAL  YEAR. 

At  the  beginning  of  the  last  fiscal  year  no  work  was  in  progress.  An  appro- 
priation of  $20,000  having  been  made  by  the  act  of  Congress  of  August  5,  1886, 
for  enlarging  the  inner  harbor  and  filling  the  gap  in  the  main  breakwater,  adver- 
tisements were  issued  March  21,  1887,  for  furnishing  rip  rap  granite  for  main 
breakwater,  and  for  the  commencement  of  the  enlargement  of  the  inner  harbor 
in  accordance  with  the  project  referred  to  above.  The  bids  received  and  terms 
of  the  contract  will  be  found  in  the  appended  table. 
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AMOUKT  BXPBNDED  DUBIKO  LAST  FISCAL  TEAR  AND  BE8ULTS  TO  JUNE  80,  1887. 

The  amount  expended  during  the  last  flacal  year  was  $660.39.  Work  under 
the  present  project  had  not  been  commenced. 

THE  WHABF  AT  BLOCK  ISLAND. 

In  his  last  Annual  Report  Col.  Elliot  recommended  that  the  Goyemment  wharf 
on  the  land  side  of  the  inner  harbor  of  refuge  at  Block  Island  should  be  turned 
over  to  the  town  of  New  Shoreham,  the  corporate  name  of  Block  Island,  and  that 
the  following  provision  be  attached  to  the  item  for  Block  Island  in  the  next  river 
and  harbor  bill : 

Prcmded^  That  the  wharf  on  the  land  side  of  the  inner  harbor  may  be  turned 
over  to  the  town  of  New  Shoreham  for  the  public  use  of  said  town,  but  no  tolls 
or  charges  shall  ever  be  exacted  for  the  use  of  said  wharf  by  public  vessels  of  the 
United  States,  or  freight  carried  in  such  vessels. 

And  I  would  respectfully  renew  the  recommendation. 

The  location  of  this  wharf  may  be  seen  in  the  plat  published  at  page  618  of  the 
Annual  Report  of  the  Chief  of  Engineers  for  1885. 

WORK  REQUIRED  TO  COMFLBTB   THIS    EXISTING  PROJECT. 

The  work  required  to  complete  the  existing  project  is  the  completion  of  the 
filling  of  the  gap  to  its  full  height  of  6  feet  above  mean  high  water  and  its  full 
width  at  top  of  2^  feet,  and  the  enlargement  of  the  inner  harbor  of  refuge. 

OPERATIONS  CONTEMPLATED  FOR  THE  FISCAL  TEAR  ENDING  JUNE  80,  1888. 

It  is  proposed  to  devote  the  funds  on  hand  July  1,  1887,  to  carrying  on  the  fill- 
ing of  the  gap  in  the  main  breakwater,  as  far  as  the  funds  provided  for  it  will 
admit,  and  to  the  commencement  of  the  enlargement  of  the  inner  harbor. 

Block  Island  is  in  the  Newport  collection  district  and  Newport  is  tbe  nearest 
port  of  entry.  The  revenue  collected  at  Newport  in  the  last  fiscal  year  was 
$2,184  51.  There  is  no  duty  collected  at  the  island.  The  value  of  the  harbor  is 
mainly  as  a  harbor  of  refuge.  There  are  four  lights  at  the  island,  tbe  north  and 
south  lights,  and  the  breakwater  lights.  The  nearest  fortification  is  Fort  Adams, 
Newport,  R.  I. 

MONET  STATEMENT. 

July  1,  1886,  available $636  12 

Amount  appropriated  by  act  approved  August  5, 1886    20,000  00 

20.636  12 
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PROVIDENCE: 

B,     li.    FRJIEJJAJJ    A    SON,    PKINTEiiS    TO    THE    STATE. 

1889. 


REPORT. 


To  the  Hojiorable  the  OenercU  Assembly  of  the  State  of  Rhode  Island^ 
etc. 

The  Board  of  Harbor  Commissioners  respectfully  submits  its  Thir- 
teenth Annual  Report. 

APPOINTMENT  TO  THE   BOARD. 

At  the  May  Session  of  this  General  Assembly,  His  Excellency,  the 
GoTernor,  with  the  advice  and  consent  of  the  Senate,  re-appointed  J. 
Herbert  Shedd  of  Providence,  to  serve  as  Harbor  Commissioner  for  a 
farther  term  of  three  years  from  the  first  of  July. 

HARBOR   LINES. 

The  boundary  line  between  the  city  of  Providence  and  the  town  of 
Cast  Providence,  from  the  Central  or  Red  Bridge  to  the  old  Washing- 
ton Bridge,  was  made,  by  act  of  the  General  Assembly,  a  harbor  line, 
in  March,  1866.  The  objects,  to  which  the  line  was  referred  for  its 
location,  are  partly  destroyed  and  otherwise  uncertain  and  the  commis- 
sioners have,  after  conferences  with  town  officers  of  £ast  Providence, 
and  with  the  Mayor  and  Engineer  Department  of  Providence,  defined 
the  line  as  nearly  as  practicable  in  its  original  position,  and  made  refer- 
ence to  the  U.  S.  Coast  Survey  Stations  for  permanent  record.  They 
will  present  a  plan  and  description  of  this  line  to  you  and  they  suggest 
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that  such  location  be  confirmed  and  established  as  the  true  location  of 
the  boundary  and  harbor  line,  so  far  as  it  extends. 

A  petition  signed  by  twenty-five  citizens  of  South  Kingstown  asking 
that  harbor  lines  be  established  in  Washington  County,  is  under  con- 
sideration. A  contention  among  the  citizens  has  arisen  at  Narragan- 
sett  Pier,  on  account  of  certain  encroachments  made  there,  and  the 
commissioners  have  considered  the  matter  of  sufiQcient  importance  to 
order  surveys  of  the  shore  from  Little  River  to  the  lower  pier. 

A  petition  asking  that  harbor  lines  be  established  in  the  lower  por- 
tion of  Point  Judith  pond  is  under  consideration.  This  question  may 
be  affected  by  the  investigations  now  in  progress  by  the  United  States 
Government  in  relation  to  a  harbor  of  refuge  near  Point  Judith. 

A  communication  will  be  sent  to  the  Governor  and  Senate,  recom- 
mending  the  approval  of  harbor  lines  designed  by  the  commissioners 
in  Harrington  river. 

The  Inter-State  Commission  appointed  by  Rhode  Island  and  Con- 
necticut to  mark  out  lines  limiting  encroachments  in  Pawcatuck  river, 
has  not  been  able  to  complete  its  labors,  and  the  matter  will  be  made 
the  subject  of  a  separate  report  to  you  from  the  Harbor  Commissioners. 

ENCROACHMENTS   AND    DUMPING. 

Continued  vigilance  is  needed  to  restrain  unauthorized  encroach- 
ments on  the  public  waters,  and  to  lessen  the  practice  of  dumping 
ashes,  etc.,  in  places  where  shoaling  and  obstruction  would  result. 
Several  obstructions  have  been  removed,  under  direction  of  the  com- 
missioners, and  others  are  receiving  attention.  The  draw  in  the  rail- 
road bridge  at  India  Point  has  been  cleared  to  the  full  width  of  sixty 
feet  required  by  law,  and  good  lines  of  guide  piling  have  been  satisfac- 
torily set. 

The  common  dumping  ground  for  general  use  is  still  maintained  in 
the  deep  water  east  of  Conanicut  Island  and  south  of  Prudence  Island, 
and  no  other  dumping  ground  is  authorized  except  under  special  per- 
mit for  limited  use  and  a  stated  time.  A  few  such  special  permits 
have  been  granted  in  the  past  year. 


HAB^OR  COMMTSSIONfeRS*   REPORT.  5 

OBSTRUCTIONS. 

A  communication  was  received  from  the  Town  Council  of  the  Town 
of  Bristol  in  relation  to  the  removal  of  the  remains  of  the  steamer 
Empire  State,  which  had  been  burned  while  lying  at  one  of  the 
wharves  in  the  town.  The  attention  of  the  commissioners  had  been 
previously  called  to  obstructions  caused  by  other  wrecks  of  vessels  and 
it  was  thought  that  some  further  legislation  was  desirable  to  provide  a 
remedy  in  such  cases.  It  was  supposed  that  the  State  would  not  have, 
except  by  special  legislation,  the  aid  of  the  General  Government  in* 
such  matters  where  the  wreck  was  within  a  marine  league  of  the  shore, 
but  it  appears  that  provision  was  made  in  the  River  and  Harbor  Act  of 
June  14,  1880,  for  removal  of  such  wrecks,  and  an  amendment  enlarg- 
ing the  power  of  the  Secretary  of  War  in  such  cases  was  inserted  in 
the  corresponding  Act  of  August  2,  1882.  The  section  and  amend- 
ment are  as  follows : 

'^  Sbction  4.  Whenever  hereafter  the  navigation  of  any  river,  lake, 
harbor  or  bay,  or  other  navigable  water  of  the  United  States,  shall  be 
obstructed  or  endangered  by  any  sunken  vessel  or  water  craft,  it  shall 
be  the  duty  of  the  Secretary  of  War,  upon  satisfactory  information 
thereof,  to  cause  reasonable  notice,  of  not  less  than  thirty  days,  to  be 
given  personally,  or  by  publication  at  least  once  a  week  in  the  news- 
paper published  nearest  the  locality  of  such  sunken  vessel  or  craft,  to 
all  persons  interested  in  such  vessel  or  craft,  or  in  the  cargo  thereof,  of 
the  purpose  of  said  secretary,  unless  such  vessel  or  craft  shall  be  re- 
moved as  soon  thereafter  as  practicable  by  the  parties  interested  there- 
in, to  cause  the  same  to  be  removed. 

If  such  sunken  vessel  or  craft  and  cargo  shall  not  be  removed  by  the 
parties  interested  therein,  as  soon  as  practicable  after  the  date  of  the 
giving  of  such  notice  by  publication,  or  after  such  personal  service  of 
notice,  as  the  case  may  be,  such  sunken  vessel  or  craft  shall  be  treated 
as  abandoned  and  derelict,  and  the  Secretary  of  War  shall  proceed  to 
remove  the  same.  Such  sunken  vessel  or  craft  and  cargo,  and  all 
property  therein,  when  so  removed,  shall,  after  reasonable  notice  of 
the  time  and  place  of  sale,  be  sold  to  the  highest  bidder  or  bidders  for 
cash ;  and  the  proceeds  of  such  sales  shall  be  deposited  in  the  treasury 
of  the  United  States,  to  the  credit  of  a  fund  for  the  removal  of  such 
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obstructioDB  to  navigation  under  the  direction  of  the  Secretary  of  War, 
and  to  be  paid  out  for  that  purpose  on  his  requisition  therefor.  The 
provisions  of  this  act  shall  apply  to  all  such  wrecks,  whether  remoTed 
under  this  act  or  any  other  act  of  Congress.  Such  sum  of  money  as 
may  be  necessary  to  execute  this  section  of  this  act  is  hereby  appro- 
priated, out  of  any  money  in  the  treasury  of  the  United  States  DOt 
otherwise  appropriated,  to  be  paid  out  on  the  requisition  of  the  Secre- 
tary of  War." 

AMENDMENT   IN   RtVER  AND    HARBOR   ACT  OF    1882. 

*'  The  power  and  authority  granted  to  the  Secretary  of  War,  under 
and  by  virtue  of  section  four  of  the  Act  of  Congress  approved  June 
14,  1880,  relating  to  wrecks  and  sunken  vessels,  are  hereby  enlarged 
so  that  the  Secretary  of  War  may,  in  his  discretion,  sell  and  dispose  of 
any  such  sunken  craft,  vessel  or  cargo,  or  property  therein,  before  the 
raising  or  removal  thereof,  according  to  the  same  regulations  that  are 
in  said  act  prescribed  for  the  sale  of  the  same  after  the  removal  there- 
of ;  and  all  laws  or  parts  of  laws  inconsistent  herewith  are  hereby  re- 
pealed." 

Besides  smaller  obstructions  which  have  been  removed  under  direc- 
tion of  the  commissioners  two  more  important  ones  have  received  their 
attention.  The  Riverside  wharf  extending  about  eleven  hundred  feet 
into  the  bay  from  the  easterly  shore,  has  been  abandoned  and  neg- 
lected, so  that  it  has  fallen  into  decay,  while  portions  of  it  have  been 
removed  for  the  timber.  The  result  is  an  obstruction  which  has  caused 
considerable  complaint  to  the  commissioners  who  have  endeavored  to 
secure  its  complete  removal,  but  they  do  not  find  persons  who  are,  be- 
yond question,  responsible  for  its  present  state.  The  construction  was 
originally  built,  for  a  considerable  portion  of  its  length,  without  authority 
of  the  General  Assemby,  but  the  work  was  done  before  a  Harbor  Com- 
mission was  established.  The  commissioners  do  not  see  that  they  have 
authority  to  spend  public  money  for  its  removal  without  a  special  ap- 
propriation  therefor. 

The  wharf  wall  along  the  north  side  of  the  slip  opposite  Peck  street, 
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in  Providence,  now  the  property  of  Alexander  Duncan,  has  moved 
from  its  original  position,  so  far  into  the  slip  as  to  cause  damage  to 
the  opposite  owners.  Mr.  Duncan  has  been  notified  po  remove  all  en- 
croachments beyond  the  original  line  of  the  wall. 

LICENSES,    ETC. 

Licenses  have  been  issued  as  follows : 

No.  89.  March  16,  to  the  New  York,  Providence  and  Boston  Rail- 
road Company,  to  rebuild  the  draw  to  their  bridge  over  Warwick  Cove 
near  Oakland  Beach,  in  the  town  of  Warwick. 

No.  .  April  11,  to  the  Providence,  Warren  and  Bristol  Railroad 
Company,  to  drive  piles  to  protect  the  abutments  of  their  bridge  at 
Bowers'  Cove,  in  East  Providence. 

No.  90.  May  2,  to  the  Providence  Gas  Company,  to  rebuild  their 
bridge,  wharf  and  coal  stores  at  the  South  Station,  near  Rhodes  street, 
on  the  west  side  of  Providence  harbor. 

No.  91.  May  21,  to  the  Attorneys  for  the  estate  of  Ebben  Simmons, 
to  build  a  bulkhead  wall,  and  fill  with  earth,  across  the  slip  next  north 
of  the  Point  Street  Bridge,  on  the  west  side  of  Providence  River. 

No.  92.  May  21,  to  the  Rhode  Island  Yacht  Club,  to  extend  the 
wharf  at  their  club  house  on  the  west  side  of  the  bay,  near  Pawtuxet. 

No.  93.  May  25,  to  John  R.  White  &  Son,  to  drive  piles  at  their 
wharf  on  South  Water  street,  between  Packet  and  Planet  streets  on  the 
east  side  of  Providence  river. 

No.  94.  June  27,  to  the  Standard  Oil  Company,  to  build  a  sea-wall 
and  bridge  wharf,  in  the  town  of  East  Providence,  on  the  east  side  of 
Pawtucket  river  near  and  south  of  the  Red  or  Central  Bridge. 

No.  95.  July  11,  to  J.  A.  Dailey  &  Son,  to  drive  fender  piles  at 
the  Jonathan  Pike  wharf,  on  South  Water  street,  near  Farthing  street, 
in  Providence,  and  to  relay  sea-wall. 

No.  96.  July  14,  to  the  Continental  Steamboat  Company,  to  drive 
spring  piles,  for  temporary  use  and  subject  to  removal  upon  i^otice  from 
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this  board,  at  the  wharf  of  the  Providence  and  Worcester  Railroad 
Company,  on  South  Water  street,  below  James  street,  in  Providence. 

No.  97.  July  25,  to  the  Narragansett  Electric  Light  Company,  to 
drive  piles  and  build  a  bridge  wharf  at  their  wharf  on  the  west  side  of 
Providence  river,  between  Elm  and  South  streets. 

No.  98.  October  1,  to  the  Providence  Gas  Company,  to  make  a 
change  in  the  coal  elevator  at  their  west  station  at  the  foot  of  Batts 
street,  on  the  west  side  of  Providence  river,  and  to  drive  a  pile  there. 

No.  99.  November  22,  to  the  Providence  Institution  for  Savings, 
to  drive  piles  and  repair  their  wharf  on  South  Water  street,  between 
Dollar  and  Dime  streets,  on  the  east  side  of  Providence  river. 

No.  lOO.  November  26,  to  Henry  C.  Clark,  to  drive  piles  and  re- 
pair his  wharf  at  the  Dorrance  street  dock  on  the  west  side  of  Provi- 
dence river. 

No.  101.  December  27,  to  George  E.  Newell,  to  rebuild  wharf  waU 
on  the  estate  of  Smith  Grant  &>  Company,  in  the  city  of  Pawtucket. 

Assent  has  been  given  as  follows : 

1.  May  23,  to  George  B.  Burton,  to  drive  two  test  piles  near  Red 
Bridge,  on  the  east  side  of  Pawtucket  river. 

2.  September  12,  to  the  Herreshoff  Manufacturing  Company,  to  ex- 
tend their  wharf  in  Bristol,  eighty  feet  towards  the  channel. 

3.  October  24,  to  the  New  York,  Providence  and  Boston  Railroad 
Company,  to  close  the  draw- way  to  their  bridge  over  Warwick  cove  near 
Oakland  Beach,  in  the  town  of  Warwick,  from  November  10  to  Janu- 
ary 1,  1889. 

INCREASE   IN   AREA    OP  JURISDICTION. 

An  act  was  passed  by  the  General  Assembly,  March  20,  1888,  being 
Chapter  675  of  the  Public  Laws,  by  which  the  portion  of  Washington 
County,  not  already  covered,  was  placed  under  the  jurisdiction  of  the 
Harbor  Commissioners.  The  only  territory  now  exempt  is  immediately 
bordering  on  the  towns  in  the  County  of  Newport  and  the  harbors  io 
said  county. 
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FILLING  THE   COYE   BASIN    IN   PROVIDRNCB. 

The  CommisBionerB  were  cited  to  appear  before  the  Supreme  Court 
on  the  first  of  October  to  answer  as  defendants  in  the  suit  of  Wm.  6.  K. 
Mowry,  et  al.,  to  prevent  the  filling  of  the  Cove  Basin.  Hearings  have 
been  given  to  counsel  and  to  citizens  in  relation  to  the  same.  A  com- 
munication was  received  from  Maj.  William  R.  Livermore,  U.  8.  Engi- 
neers, in  charge  of  Rhode  Island  waters,  enclosing  copies  of  petitions 
which  had  been  sent  from  Rhode  Island  citizens  to  the  (Secretary  of 
War,  remonstrating  against  the  filling  of  the  Cove.  The  Commission- 
ers have  not  taken  any  active  part  in  this  matter  but  have  expressed 
their  views  upon  the  subject  as  occasion  seemed  to  require.  Acting 
under  the  advice  of  the  Attorney  General  they  signed  affidavits  to  the 
effect  that  they  did  not  desire  delay  in  action  in  the  matter,  and  they 
favored  the  filing  of  a  demurrer. 

CONGRESSIONAL   CONTROL   OF    HARBOR    LINES   AND    BRIDGES. 

Anaong  the  powers  conferred  upon  Congress  by  the  Constitution  is 
that  to  regulate  commerce,  which  includes,  undoubtedly,  the  power  to 
regulate  navigation  and  control  the  use  of,  and  prevent  obstruction  in, 
the  public  navigable  waters.  But  such  power,  whatever  its  extent,  has 
been  but  little  exercised.  It  seems  to  have  been  the  practice  rather,  to 
allow  the  states  to  exercise  such  control  as  they  might  choose  and  sim- 
ply withdraw  appropriations  for  improvements  where  the  officers  of 
the  United  States  considered  the  interference  with  navigation  to  be  too 
great.  Recently,  however,  a  more  active  interest  is  taken  in  the  matter 
of  obstructions,  and  the  River  and  Harbor  Act  of  August  11,  1888, 
contains  important  sections  in  relation  thereto. 

tjRCTiON  9.  Whenever  the  Secretary  of  War  shall  have  good  reason  to  believe 
that  any  railroad  or  other  bridge  now  constructed,  or  which  may  hereafter  be 
constructed,  over  any  of  the  navigable  waterways  of  the  United  States,  is  an  ob- 
struction to  the  free  navigation  of  such  waters  by  reason  of  insufficient  height, 
width  of  span  or  otherwise,  or  where  there  is  difficulty  in  passing  the  draw-open- 
ing or  the  raft-space  of  such  bridge  by  rafts,  steamboats  or  other  water-craft,  it 
^ha^  be  the  duly  of  the  said  Secretary  to  give  notice  to  the  persons  or  corpora- 
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tions  owning  or  controlling  such  bridge,  to  so  alter  the  same  as  to  render  nayiga- 
tion  through  or  under  it  free,  easy  and  unobstructed  ;  and,  in  giving  such  notice 
he  shall  prescribe  in  each  case  a  reasonable  time  in  which  such  alteration  is  to  be 
made.  If.  at  the  end  of  such  time,  the  alteration  has  not  been  made,  the  Secre- 
tary of  War  shall  forthwith  apprise  the  Attorney-General  of  the  United  States, 
whose  duty  it  shall  be  to  institute  suit,  in  the  name  of  the  United  States,  without 
delay,  in  the  circuit  or  district  court  of  the  United  States  for  the  circuit  in  which 
such  bridge  is  located,  which  court  is  hereby  invested  with  jurisdiction  for  this 
purpose,  to  recover  from  the  owners  or  managers  of  such  bridge  the  fines  men- 
tioned in  the  succeeding  section  of  this  act. 

Sbction  10.  The  owner  or  owners,  or  manager  or  managers,  of  any  railroad 
or  other  bridge,  obstructing  the  free  navigation  of  any  navigable  water-way  of 
the  United  States,  who  shall  willfully  fail  or  refuse  to  remove  tlie  same,  or  to 
cause  the  necessary  alterations  to  be  made  in  the  same  so  as  to  render  navigation 
through  or  under  it  free,  easy  and  unobstructed  to  rafts,  steamboats  or  other 
water-craft,  after  receiving  notice  to  that  effect  from  the  Secretary  of  War  and 
within  the  time  prescribed  by  him,  shall  be  subject  to  a  fine  as  penalty  therefor 
of  five  hundred  dollars  per  month  for  the  time  he  or  they  are  in  default,  and  the 
amount  so  recovered  shall  be  placed  to  the  credit  of  the  improvement  fund  of 
the  water-way  obstructed  by  such  bridge. 

The  railroad  bridge  at  India  Point  has  been  the  subject  of  complaint 
by  oflScers  of  the  U.  S.  Engineer  Department,  as  well  as  by  citizens  of 
Pawtuckct. 

The  above-named  Act  of  August  11,  1888,  contains  the  followiag 
section : 

Section  12.  When  it  is  made  manifest  to  the  Secretary  of  War  thnt  the  es- 
tablishment of  harbor  lines  is  essential  to  the  preservation  and  protection  of  har- 
bors, he  may  and  is  hereby  authorized  to  cause  such  lines  to  be  established,  be- 
yond which  no  piers  or  wharves  shall  be  extended  or  deposits  made  except  under 
such  regulations  as  may  be  prescribed  from  time  to  time  by  him. 

It  is  probable  that  the  purpose  of  this  provision  is  to  secure  the  es- 
tablishment of  harbor  lines  where  none  now  exist.  But  the  power  of 
the  Secretary  of  War  may,  possibly,  be  extended  over  such  lines  as 
have  been  established  by  the  State  for  the  purpose  of  modifying  them. 
There  seeips  to  be  good  reason  for  s^  cei-taii^  aipoaiit  of  coQtrol  by  the 
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State  in  sach  matters,  and  it  is  to  be  hoped  that  the  officers  represent- 
ing the  State  and  Congress,  respectively,  will  be  able  to  work  in  har- 
mony with  each  other.  The  commissioners  fully  believe  that  this  will 
be  so  for  the  present  at  least. 

WORK   UNDER   U.  S.    ENGINEER. 

By  the  courtesy  of  Major  William  R.  Livermore,  Corps  of  Engineers 
We  have  been  furnished  with  a  copy  of  his  report  to  the  Chief  of  Engi- 
neers, U.  S.  A.,  for  1888,  upon  the  work  of  which  he  is  now  in  charge, 
from  which  we  have  made  extracts  in  relation  to  the  work  in  Rhode 
Island  waters  previous  to  July,  1888,  which  will  be  found  in  the  Ap- 
pendix. Major  Livermore  has  also  kindly  called  attention  to  other 
matters  and  to  his  work  in  Rhode  Island  waters  to  the  last  of  Decem- 
ber.    His  communication  will  also  be  found  in  the  Appendix. 

Respectfully  submitted, 


J.  HERBERT  SHEDD, 
HENRY  C.  BRADFORD, 
WILLIAM  C.  CLARKE,  J 


Harbor. 
Commissioners. 


APPENDIX. 


EXTRACT  FROM  REPORT  OP  MAJOR  WILLIAM  R.  LIVER- 
MORE  TO  CHIEF  OF  ENGINEERS,  U.  8.  A.,  FOR  1888. 


IMPROVEMENT  OF  WARREN  RIVER.  RHODE  ISLAND. 

Warren  River  is  an  arm  of  Narragansett  Bay  north  of  the  harbor  of  Bristol. 
This  is  a  new  work,  and  no  appropriation  had  been  made  for  it  until  by  act 
approved  Augost  5,  1886,  Congress  appropriated  $5,000  for  the  improvement  of 
the  river.  In  his  report,  January  12,  1885,  of  the  survey  made  in  accordance 
with  the  act  of  July  5, 1884,  Colonel  Elliott  stated  that  the  obstructions  to  navi- 
gation were  a  rocky  reef  below  Little  Island  and  a  submerged  bowlder  known  as 
Bushworth  Rock  near  mid-channel,  opposite  the  lower  wharf  of  the  town  of 
Warren,  and  recommended  that  this  bowlder  and  the  reef  referred  to  be  removed 
as  far  as  it  could  be  done  with  an  expenditure  of  $5,000  for  both  purposes. 

PLANS  OF    IMFROVBMBNT. 

The  work  of  improvement  is  one  that  can  not  be  well  carried  on  by  contract- 
and  the  approved  project  is  first  to  remove  Bushworth  Rock,  and  afterwards  to 
remove  the  bowlders  which  lie  submerged  on  the  western  side  of  the  narrowest 
portion  of  the  channel  at  Little  Island,  and  also  the  projecting  portions  of  the 
ledge  beneath  the  bowlders,  widening  the  channel  as  much  as  the  funds  available 
will  allow;  it  also  includes  the  hiring  in  open  market  of  a  vessel  with  working 
crew,  sub-marine  diver,  firing  battery,  and  steam-hoisting  apparatus,  and  pur- 
chase of  the  explosives  also  in  open  market. 

A  plat  of  the  river  showing  the  proposed  improvement  near  Little  Island,  was 
published  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1885,  page  680.' 
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OPRRATION8  DURING   THE  LAST  FISCAL  TEAR. 

The  work  of  the  removal  of  bowlders  and  led^e  rock,  under  the  approved 
project,  was  commenced  August  1,  and  continued  until  November  28,  when  the 
limit  of  the  appropriation  was  reached.  During  this  time  811  tons  of  bowlders, 
ledge  ro(;k,  and  gravel,  were  removed  and  placed  on  the  shore. 

Mr.  Theo.  Topham  was  the  local  inspector  of  the  work. 

AMOUNT  BXFBTDED  DURING  THE  LAST   FISCAL  YEAR  AND  RESULTS  TO 

JUNE  30,  1888. 

The  amount  expended  during  the  last  fiscal  year,  including  liabilities  outstand- 
ing June  30,  1888,  was  $4,699.89.  The  result  was  the  removal  of  Bushwortli 
Rock  to  the  depth  of  the  surrounding  water,  and  the  removal  of  the  bowlders 
and  points  of  ledge  rock  over  an  area  of  about  1.8  acres,  in  the  vicinity  of  Little 
Island,  extending  550  feet  along  the  narrowest  part  of  the  channel. 

WORK  REQUIRED  TO  BE  DONE  TO    COMPLETE   THE  EXISTING  PROJECT. 

The  work  carried  on  from  August  to  November,  1887,  finished  the  improve- 
ment as  far  as  projected : 

Warren  River  is  in  the  Bristol -Warren  collection  district,  which  is  a  port  of 
entry.  There  was  no  revenue  collected  in  the  last  fiscal  year.  The  nearest  light- 
house is  the  light-house  on  Conimicut  Point,  Providence  River.  The  nearest 
fortifications  are  fort  on  Dutch  Island,  and  Fort  Adams,  R.  I- 

MONEY  STATEMENT. 

July  1.  1887,  amount  available $4,969.50 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabil- 
ities outstanding  July  1, 1887 4,699.89 

July  1,  1888,  balance  available $270.11 

IMPROVEMENT  OP  PAWTUCKET  RIVER,  RHODE  ISLAND. 

The  navigable  part  of  the  Pawtucket  (or  Seekonk)  River,  an  arm  of  Provi- 
dence River,  extends  from  Providence  to  Pawtucket,  a  city  which  has  a  popnls' 
tion  of  about  23,000,  and  extensive  manufactures,  depending  largely  on  water 
transportation.    The  object  of  the  improvement  is  to  widen  and  deepen  the 
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channel  leading  to  Pawtucket,  so  that  vessels  of  12  feet  draught  can  reach  that 

city  at  mean  low  water.    The  mean  rise  and  fall  of  the  tide  is  about  5  feet. 

f 

ORIOINA.L   CONDITION. 

Before  improvement  the  channel  in  the  river  had  a  ruling  depth  of  about  5 
feet  at  mean  low  water. 

PLANS  OF  IMFROVBMBNT. 

The  original  project,  as  modified  in  1888,  provides  for  the  excavation  by  dredg- 
ing of  a  channel  100  feet  wide  and  12  feet  deep  at  mean  low  water  from  the  deep 
water  above  Red  Bridge  to  the  ledge  opposite  Grant  &  Company's  Wharf  at 
Pawtucket;  thence  the  deepening  by  blasting  of  the  channel  through  the  ledge 
to  Pawtucket  Bridge  to  the  same  depth  and  40  feet  wide. 

A  plat  of  the  river  showing  the  lines  of  the  proposed  channel  was  published 
in  the  Annual  Report  of  the  Chief  of  Engineers  for  1884,  page  608. 

AMOUNT  BXFBNDBD  AND  RB8DLT8  TO  JUNB  30,  1887. 

The  amount  expended  to  June  30,  1887,  was  $110,969.70.  The  channel  had 
been  excavated  under  the  original  project  to  a  width  of  75  feet  and  a  ruling 
depth  of  7  feet  at  mean  low  water,  and  under  the  project  as  modified  in  1883  a 
new  channel  12  feet  deep  and  100  feet  wide,  with  wide  enlargements  at  the  bends, 
had  been  carried  from  its  mouth  at  the  deep  water  just  above  Red  Bridge,  a  dis- 
tance of  about  9,940  feet,  or  to  a  point  about  2,200  feet  above  a  line  drawn  from 
Bucklin  Island  to  Swan  Point  Wharf. 

OPERATIONS  DURING  THE  LAST  FISCAL  TEAR. 

At  the  beginning  of  the  last  fiscal  year  the  work  of  dredging  under  the  project 
for  the  expenditure  of  the  appropriation  of  |30,000  of  August  5,  1886,  approved 
by  the  Chief  of  Engineers,  was  in  progress  and  was  continued  until  October  6, 
when  the  limit  of  the  appropriation  was  reached.  This  project  contemplated 
the  continuation  of  the  enlarged  channel  as  far  towards  Pawtucket  as  the  funds 
would  allow,  affording  at  the  same  time  such  relief  as  the  commerce  may  require 
at  the  shoalest  places  above  the  main  work. 

The  amount  of  material  dredged  was  72,248.58  cubic  yards.  Capt.  M.  S.  Per- 
sons was  the  local  inspector  of  the  work. 
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AMOUNT  EXPENDED  DURING  THE  LAST  FISCAL  TEAR  AND  RESULTS  TO 

•  JUNE  30,  1888. 

The  amount  expended  during  the  last  fiscal  year,  including  liabilities  outstand- 
ing June  30. 1888,  was  |20, 100.20,  and  the  result  is  the  excavation  of  the  channel 
about  2,800  feet  up  the  river.  There  is  now  a  channel  100  feet  wide  and  12  feet 
deep  at  mean  low  water  from  the  deep  water  above  Red  Bridge  to  Bass  Rock,  or 
to  within  about  li  miles  of  the  head  of  navigation. 

This  completed  portion  of  the  channel  is  already  a  great  benefit  to  the  com- 
merce of  the  river.  A  ruling  depth  of  about  6  feet  can  be  carried  from  the 
upper  end  of  our  present  work  to  Pawtucket. 

WORK  REQUIRED  TO  COMPLETE    THE  EXISTING  PROJECT. 

The  work  yet  to  be  done  is  to  excavate,  by  dredging,  the  channel  12  feet  deep 
and  100  feet  wide,  from  Bass  Rock  to  a  point  opposite  Grant  &  Company's 
Wharf  and  thence  to  Pawtucket  Bridge,  to  deepen  the  channel  through  the  ledge 
to  the  same  depth  with  a  width  of  40  feet. 

OPERATIONS  CONTEMPLATED  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1889. 

Should  an  appropriation  be  made  for  this  work  it  is  proposed  to  extend  the 
channel  toward  Pawtucket. 

Pawtucket  is  in  the  collection  district  of  Providence,  and  that  port  is  the  near- 
est port  of  entry.  The  amount  of  revenue  collected  at  Providence  in  the  last 
fiscal  year  was  $240,197.75.  The  nearest  light- house  is  Sassafras  Point  Light. 
The  nearest  fortifications  are  Fort  Adanis,  Newport,  R.  I.,  and  the  fort  on  Dutch 
Island,  Rhode  Island. 

MONEY  STATEMENT. 

July  1,  1887,  amount  available $21,096.26 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabil- 
ities outstanding  July  1,  1887 20,160.29 

July  1,  1888,  balance  available 875.97 

Amount  appropriated  by  act  of  August  11,  1888 85,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 35,875.97 

4mount  (estimated)  required  for  completion  of  existing  project ^7,478.00 
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Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30.  1890 50,000.00 

Submitted  in  compliance  wijih  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

[Furnished  by  BaalncM  Men's  Association,  Pawtucket,  R.  I.] 

RKCBIFTS. 

Coal tons..  150.000 

Cement barrels..  9,657 

Lime do.  . .  6.628 

Long  lumber  (about) feet. .  5,000.000 

Shortlumber do.  ..  1,000,000 

Spool  wood do.  . .  270.000 

Together  with  large  quantities  of  brick,  iron,  gravel,  cotton,  and  various  kinds 
of  other  merchandise  which  are  used  by  this  community. 

There  passed  through  the  draw  of  the  Washington  Bridge.  Pawtucket  River, 
during  the  year  1887: 

Steamers 684       Tow-boats 2,356 

Schooners 334        Sail-boats 486 

Barges 492        Miscellaneous  craft ]  ,470 


IMPROVEMENT   OP    PROVIDENCE    RIVER    AND   NARRAGAN8ETT 

BAY,   RHODE  ISLAND. 

Providence  River  is  an  estuary  of  Narragansett  Bay.  The  object  of  its  im- 
provement is  to  furnish  a  wide  and  deep  channel  for  European  and  coastwise 
commerce  from  the  ocean  to  Providence,  a  city  of  about  125,000  inhabitants, 
largely  engaged  in  manufactures,  and  a  port  of  entry  for  an  extensive  region  of 
country  with  which  it  is  connected  by  railroads.  The  mean  rise  and  fall  of  the 
tide  is  4.7  feet. 

ORIGINAL  CONDITION. 

Before  the  improvement  of  the  river  was  commenced,  in  1858,  many  shoals 
obstructed  navigation,  and  at  one  point  in  the  channel,  a  place  called  *'  The 
Crook,"  the  available  low-water  depth  wa^  but  4^  fee^ 
9 
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PLANS  OF  IMPROYSMBNT. 

There  was  expended  between  1852  and  the  80th  of  June,  1882,  |290,459.34  io 
deepening  the  channel :  first  to  9  feet,  then  to  12  feet,  then  to  14  feet,  and  again 
to  23  feet,  as  the  increasing  sizes  of  vessels  and  the  growing  commerce  of  Provi- 
dence demanded.  Bulkhead  Rock  was  also  removed  during  this  period  to  a 
depth  of  20  feet  below  mean  low  water. 

The  approved  project  of  1878,  modified  in  1882,  under  which  we  are  now 
working,  provides  for  a  channel  29  feet  deep  and  800  feet  wide  suitable  for  large 
ocean  vessels,  extending  from  Fox  Point,  in  the  city  of  Providence,  to  the  deep 
water  of  Narragansett  Bay,  and  for  an  anchorage-basin  between  Fox  and  FieldB 
Points  of  the  following  dimensions,  in  cross-section,  viz  : 

300  feet  wide 25  feet  deep. 

aOOfeetwide 20 

725  feet  wide 18 

940  feet  wide 12 

l,OeO  feet  wide 6 

The  25-foot  channel  has  been  laid  out  in  straight  reaches  (with  enlargements  at 
the  angles),  with  a  view  to  lighting  them  by  range  or  leading  lights  such  as  are 
used  in  similar  cases  in  Chesapeake  Bay,  Delaware  River,  and  other  localities,  if 
it  should  be  found  necessary. 

A  plat  of  Providence  River,  showing  the  improved  channel,  was  published  in 
the  Annual  Report  of  the  Chief  of  Engineers  for  1884,  page  622. 

AMOUNT  EXPENDED  AND  BE8UI.T8  TO  JUNE  80,   1887. 

The  amount  expended  on  the  present  project  up  to  the  close  of  the  fiscal  year 
ending  June  30,  1887,  including  liabilities  outstanding  at  that  date,  wan  |222.- 
886.68.  At  that  date  about  one-half  of  the  excavation  required  for  the  anchor- 
age-basin  above  Field's  Point  had  been  done.  Bulkhead  Rock  had  been  re 
moved,  and  the  25-foot  channel,  300  feet  wide,  from  Providence  to  the  deep 
water  of  Narragansett  Bay  had  been  completed. 

OPERATION B  DURING  THE  LAST  FISCAL  TEAR. 

At  the  beginning  of  the  fiscal  year  the  work  of  dredging,  in  that  portion  of 
the  anchorage-area  between  Fox  Point  and  Field's  Point  to  be  deepened  to  20 
feet  at  mean  low  water,  was  in  progress  and  continued  until  October  12,  when 
the  contract  was  completed  ;  up  to  this  date  199,580  cubic  yards  of  mi^teri^  had 
been  dredged  during  the  fiscal  year. 

Mr.  W.  C.  Simmons  was  the  local  inspector  of  the  vork. 
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AMOUNT  BXPENDBD  DURING  THE  LAST  VISCAL    TBAR  AND  RESULTS  TO 

JUNE    80.   1888. 

The  amount  expended  during  the  last  fiscal  year,  inclading  liabilities  out- 
standing June  80,  1888,  was  $19,762.92.  The  result  was  the  completion  of  the 
excavation  of  the  20- foot  anchorage-area  in  the  Fox  Point  Reach,  and  about 
one-fourth  of  the  same  area  in  the  Sassafras  Point  Reach.  The  25-foot  channel, 
800  feet  wide,  from  Fox  Point  in  the  city  of  Providence  to  the  deep  water  of 
Narragansett  Bay.  has  been  complete«l. 

WORK  REQUIRED  TO  COMPLETE    THE  EXISTING  PROJECT. 

There  is  required  for  the  completion  of  the  existing  project  the  remainder  of 
the  excavation  of  the  anchorage-basin  between  Fox  and  Field's  Points. 

OPERATIONS  CONTEMPLATED  FOR  THE  FISCAL  TEAR  ENDING  JUNE  80,    1889. 

Should  an  appropriation  be  made  it  is  proposed  to  continue  the  excavation  of 
the  anchorage-area. 

Providence  River  is  in  the  collection  district  of  Providence,  which  is  a  port  of 
entry.  The  amount  of  revenue  collected  at  Providence  in  the  last  flscai  year 
was  $240,197.75.  The  nearest  light-houses  are  the  six  light-houses  in  Providence 
River.  The  nearest  fortifications  are  fort  on  Dutch  Island,  and  Fort  Adams, 
Rhode  Island. 

MONET  STATEMENT. 

July  1,  1887,  amount  available $20,7d3.95 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabil- 
ities outstanding  July  1, 1887 19,762.92 

July  1,  1888,  balance  available 1.001.08 

Amount  appropriated  by  act  of  August  11,  1888 40.000.00 

Amount  available  for  fiscal  year  ending  June  80.  1889 41,001.08 

Amount  (estimated)  required  for  completion  of  existing  project 105,000.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30.  1890 100,000.00 

Submitted  in  compliance  with  requirements  of  section  2  of  river  and  harbor 
acts  of  1866  and  1867. 
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COMMERCIAL  STATISTICS. 


[Famished  by  Providence  Board  of  Trade.] 


RECEIPTS. 


Articles. 

Lumber feet. . 

Laths 

Piling pieces. . 

Salt  pounds.. 

Brimstone tons. . 

Starch caslcs.. 

Cliffstone tons. . 

Champagne baskets. . 

Cotton bales. . 

Wool do... 

Do sacks.. 

Do pounds.. 

Coal tons.. 

Iron  and  steel do  . . 

Lumber feet. . 

Oil barrels.. 

Waste . . .  .pounds. . 


Quantity. 

8,786.000 

7.974.000 

160 

7.360,749 

630 

738 

1.050 

338 

800,607 

61.207 

39,616 

5,103.371 

887.434 

26.308 

49,088,910 

155,844 

11.039.881 


Articles.  Quantity. 

Shingles 3,132.000 

Pickets 9.080 

Wood cords..  3,921 

Logwood tons..  4.083 

Potatoes bushels . .  36,950 

Clapboards 5,400 

Brandy ..gallons..  4,597 

Beer do...  919 

Beef ...  tons. .  8.349 

Flour barrels. .  244,381 

Corn bushels. .  1.614.291 

Oats do. . .  1,278.788 

Dry  goods cases  .  59,766 

Paper tons..  3,341 

Chemicals packages..  71,666 

Hardware tons. .  2,438 

Liquor barrels. .  20,276 


TONNAGE. 

Vessels.  No.  Tonoage. 

Sail 87  15.254.48 

Steam 36  16,884.95 


REMOVAL  OF  GREEN  JACKET  SHOAL.  PROVIDENCE    RIVER.  R.  I. 

Green  Jacket  Shoal  is  in  that  part  of  Providence  River  which  constitutes  the 
harbor  of  Providence. 

It  lies  off  the  wharves  on  the  south  front  of  the  city,  and  occupies  a  part  of 
the  harbor  that  is  required  for  anchorage  purposes. 

ORIGINAL  GONDITION. 

That  part  of  the  harbor  in  which  the  shoal  is  located  is  about  2.000  feet  long, 
by  from  600  to  1,200  feet  wide  ;  and  of  this  area  the  shoal,  or  rather  that  part 
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of  it  which  was  included  between  the  15-foot  carves,  takes  up  aboat  18  acres. 
There  were  channels  on  either  side  of  the  shoal,  between  it  and  the  harbor  lines, 
having,  the  one  on  the  north  side  a  width  of  800  feet  and  a  depth  of  20  feet,  and 
the  one  on  the  soath  side  a  width  varying  from  50  to  100  feet  and  a  depth  of 
about  15  feet  at  mean  low  water.  The  water  on  the  summit  of  the  shoal  was  1 
foot  deep. 

PLANS  OP    IMPROVEMENT. 

The  general  project  is  the  removal  of  the  entire  shoal  to  a  depth  of  26  feet  at 
mean  low  water,  limiting  the  work  by  lines  drawn  200  feet  from  the  harbor 
lines. 

A  plat  of  Green  Jacket  Shoal,  with  report  of  survey,  was  published  in  the 
Annual  Report  of  the  Chief  of  Engineers  for  1885,  vol.  1.  pages  598-602. 

AMOUNT  EXPENDED  AND  RESULTS  TO  JUNE  30,    1887. 

The  amount  expended,  including  outstanding  liabilities  to  June  30,  1887,  was 
$767.47.  At  the  close  of  the  last  fiscal  year  the  work  of  dredging  had  not  com- 
menced. 

OPERATIONS    DURING   THE  LAST   FISCAL  TEAR. 

The  work  of  dredging  under  the  approved  project  was  commenced  July  11, 
and  continued  until  November  5,  when  the  contract  was  completed.  Two  hun- 
dred and  six  thousand  four  hundred  and  thirty-one  cubic  yards  of  material  were 
excavated. 

Mr.  W.  C.  Simmons  was  the  local  inspector  of  the  work. 

AMOUNT  EXPENDED  DURING  THE  LAST  FISCAL  TEAR  AND  RESULTS  TO 

JUNE  30,  1888. 

The  amount  expended,  including  outstanding  liabilities,  to  June  80,  1888,  was 
$24,388.13.  The  result  was  the  excavation  to  a  depth  of  25  feet  at  mean  low 
water  of  an  area  of  about  0^  acres,  extending  along  the  western  side  of  the 
shoal,  making  an  important  addition  to  the  anchorage  facilities  of  the  harbor. 
On  a  portion  of  this  area  the  depth  of  water  before  the  completion  of  the  con- 
tract was  from  3  to  4  feet. 

OPERATIONS  CONTEMPLATED  FOR  THE  FISCAL  TEAR  ENDING  JUNE  30,  1889. 

Should  an  appropriation  be  made  for  this  work  it  is  proposed  to  continue  the 
removal  of  the  shoal  according  to  the  general  project. 
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Green  Jacket  Shoal  is  in  the  collection  district  of  Providence,  trhich  is  a  port 
of  entry.  The  amount  of  revenue  collected  at  Providence  during  the  last  fiscal 
year  was  $240,197.75.  The  nearest  light-houses  are  the  six  light-houses  in  Prov- 
idence River.  The  nearest  fortifications  are  fort  on  Dutch  Island  and  Fort 
Adams,  Rhode  Island. 

COMMERCIAL  STATIflTICS. 

For  the  commercial  statistics,  see  report  of  the  improvement  of  Providence 
River  and  Narragansett  Bay,  Rhode  Island. 


MONBT  STATEMENT. 

July  1,  1887,  amount  available $25,482.53 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabil- 
ities outstanding  July  1,  1887 24.888.13 

July  1,  1888,  balance  available 1,094.40 

Amount  appropriated  by  act  of  August  11,  1888 28,000.00 

Amount  available  for  fiscal  year  ending  June  80,  1889 29,094.40 

I  '  ~ 

Amount  (estimated)  required  for  completion  of  existing  project 58,096.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,  1890 50,000.00 

Submitted  in  compliance  with  requirements  of  section  2  of  river 
and  harbor  acte  of  1860  and  1867. 


IMPROVEMENT  OP  NEWPORT  HARBOR,  RHODE  ISLAND. 

This  harbor  is  at  the  main  entrance  to  Narragansett  Bay.  These  waters  dur- 
ing summer  and  winter  constitute  a  harbor  of  refuge  for  our  European  and 
coastwise  commerce  quite^  equal  in  every  respect  to  that  of  New  York  Harbor, 
and  are  even  more  accessible.  *  The  objects  of  the  improvement  are  to  widen 
and  deepen  the  southern  (the  main)  entrance  to  the  harbor,  and  to  enlarge  its 
capacity  for  vessels  seeking  refuge  in  storms,  by  increasing  the  area  and  depth 
of  the  anchorage  within  it.    The  mean  rise  and  f nil  of  the  tide  is  about  3i  feet. 
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ORIGINAL  CONDITION. 

Before  improvement  the  capacity  of  the  inner  harbor  was  limited  by  shoals, 
and  it  was  not  adequate  to  the  namber  and  size  of  vessels  seeking  it  for  refuge. 
The  southern  (the  main)  entrance  was  obstructed  by  a  bar  which  stretched  out 
from  Goat  Island,  and  the  general  business  wharves  of  the  city  could  not  be 
reached  at  low  tide  by  vessels  drawing  more  than  8  feet. 

PLANS  OF    DCPROYKMBNT. 

The  original  project  and  its  modifications  under  which  we  are  now  working 
are  substantially  as  follows: 

Deepening  the  southern  entrance  to  15  feet  at  mean  low  water  and  widening 
it  by  dredging  Goat  Island  Spit  northward  to  a  line  drawn  from  the  dolphin 
which  marks  the  spit  to  clear  the  permanent  dock  at  Fort  Adams  by  100  feet; 
the  excavation  of  a  channel  750  feet  wide  and  15  feet  deep  at  mean  low  water 
around  and  to  the  eastward  of  this  dolphin  ;  excavating  to  18  feet  at  mean  low 
water  the  area  included  between  the  18-foot  curve  on  the  west,  a  line  drawn  from 
the  southwest  corner  of  Perry  Mill  Wharf  to  Lime  Rock  on  the  south,  the  harbor 
line  on  the  east,  and  a  line  drawn  parallel  to  and  50  feet  from  the  city  wharf  on 
the  north  ;  excavating  to  10  feet  at  mean  low  water  the  area  northwest  of  a  line 
drawn  from  Lime  Rock  through  the  spindle,  which  is  in  the  southeast  part  of 
the  harbor ;  the  excavation  of  a  channel  10  feet  deep  at  mean  low  water  along 
and  outside  the  harbor  line  south  to  a  point  opposite  the  gas  company's  wharf, 
and  the  construction  of  jetties  on  the  western  shore  of  Goat  Island  to  arrest  the 
drift  of  littoral  sand  and  gravel  into  the  southern  entrance. 

A  plat  of  Newport  Harbor,  showing  the  plans  of  the  work,  was  published  in 
the  Annual  Report  of  the  Chief  of  Engineers  for  1885,  Vol.  1,  page  604. 

AMOUNT  EXPENDED  AND  RESULTS  TO  JUNE  80,    1887. 

The  amount  expended  up  to  the  close  of  the  fiscal  year  ending  June  80, 1887, 
including  liabilities  outstanding  at  that  date,  was  $107,568.87,  with  the  following 
results: 

Of  the  area  to  be  dredged  to  18  feet  within  the  harbor,  about  nine-tenths  had 
been  completed,  except  at  a  few  places  in  the  northern  part  of  the  harbor,  where 
the  material  was  found  too  hard  for  the  dredge  in  use  at  the  time.  The  channel 
along  and  outside  the  harbor  line  south  to  a  point  opposite  the  gas  company's 
wharf,  and  the  15-foot  channel  750  feet  wide  around  and  to  the  eastward  of  the 
dolphin  on  Goat  Island  Spit,  had  been  completed,  with  the  exception  of  a  strip 


24  HARBOB   commissioners'   REPORT. 

along  the  western  edge  and  to  the  north  of  the  dolphin.  The  increase  of  width 
to  be  made  between  the  15-foot  curves  at  the  southern  entrance,  by  dredging  the 
spit  south  of  Goat  Island,  had  been  completed.  The  berth  for  vessels  at  the 
Quartermaster's  wharf  at  Fort  Adams  had  been  deepened  to  10  feet  at  mean  low 
water,  and  the  littoral  sand  from  the  outside  of  Goat  Island  had  been  stopped 
from  washing  into  the  channel  at  the  southern  entrance  of  the  harbor  by  the 
construction  of  a  jetty  on  the  west  side  of  the  island. 

OPERATIONS  DURING   THE  LAST  FISCAL   ITEAR. 

At  the  beginning  of  the  last  fiscal  year  the  work  of  dredging  in  the  13-foot 
anchorage  area  under  the  contract  with  the  Hartford  Dredging  Company,  de- 
scribed in  the  last  Annual  Report  of  the  Chief  of  Engineers,  was  in  progress  and 
was  completed  July  8. 

Mr.  Theo.  Topham  was  the  local  inspector  of  the  work. 

AMOUNT  EXPENDED  DURING  THE  LAST  FISCAL  TEAR  AND  RESULTS  TO 

JUNE  30,    1888. 

The  amount  expended  during  the  last  fiscal  year,  including  liabilities  outstand- 
ing June  30,  1888.  was  $560.36,  and  the  result  was  the  completion  of  the  excava- 
tion of  about  nine-tenths  of  the  13-foot  anchorage  area.  Of  the  total  area  to  be 
dredged  within  the  harbor  (about  90  acres)  about  two-thirds  have  been  completed. 
The  berths  for  vessels  at  the  Quartermaster's  wharf  at  Fort  Adams  was  deepened 
to  10  feet  at  mean  low  water,  and  the  effectual  stopping  for  the  present  of  the 
supply  of  littoral  sand  and  gravel  from  the  outside  of  Goat  Island  into  the  south- 
ern entrance  by  the  jetty  on  the  southwest  shore  of  the  island.  The  southern 
entrance  is  completed  for  vessels  of  15  feet  draught 

WORK  REQUIRED  TO    COMPLETE  THE  EXISTING   PROJECT. 

The  work  required  to  complete  the  existing  project  is  the  dredging  of  a  nar- 
row strip  along  the  western  edge  of  the  750-foot  channel  around  and  to  the  east- 
ward of  the  dolphin  on  the  Goat  Island  spit;  the  remainder  of  the  excavation 
within  the  harbor  of  the  anchorage  area  of  13  feet  depth,  and  the  excavation 
also  within  the  harbor  of  the  anchorage  area  of  10  feet  depth  ;  also  the  building 
of  additional  jetties  Dutside  of  Goat  Island  whenever  they  may  be  required  to 
arrest  the  drift  of  littoral  sand  and  gravel  into  the  harbor  entrance. 

0FERATI0N8  CONTEMPLATED  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1889. 

Should  any  appropriation  be  made  for  this  work  it  is  proposed  to  complete 
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the  15-foot  channel  as  projected  and  extend  the  anchorage  area  as  far  as  possible 
to  the  east  and  south. 

Newport  is  in  the  collection  district  of  Newport  and  is  a  port  of  entry.  The 
amount  of  revenue  collected  at  Newport  in  the  last  fiscal  year  was  $4,774.26. 
The  nearest  light-houses  Hre  Lime  Rock  and  Newport  (Goat  Island)  lights.  The 
nearest  fortification  is  Fort  Adams,  Newix)rt,  K.  I. 

liONBY  STATEMENT. 

July  1,  1887.  amount  available $838.16 

July  1,  1888.  amount  expended  during  fiscal  year,  exclusiye  of  liabili- 
ties outstanding  July  1,  1887 560.36 

July  1.  1888.  balance  available 77.80 

Amount  appropriated  by  act  of  August  11,  1888 12.000.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 12.077,80 

Amount  (estimated)  required  for  completion  of  existing  project 40.000.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,  1890 30,000.00 

Submitte<i  in  compliance  with  requirements  of  section  2  of  river  and 

harbor  acts  of  1866  and  1807. 


COMMERCIAL    STATISTICS. 
[Faroiflhed  by  Mr.  J.  H.  Cozzens,  collector  of  customs,  1887.] 

RECEIPTS  OF   MEUCHANDISB. 

Articles.                          QuanUty.                             ArUcles.  Qusintlty. 

Coal tons..         50,000        Cement barrels..  9,000 

Shingles 5,0ii0,000        Brick 5,000.000 

Laths 8.500.000        Lumber .feet. .  12,500,000 

Lime barrels..         13.000        Hay tons..  1,000 

Potatoes bushels. .           2,600        Grain bushels. .  350,000 


HARBOR  OP   REFUGE  AT  BLOCK  ISLAND,  RHODE  ISLAND. 

This  island  is  a  part  of  the  State  of  Rhode  Island.     It  is  14  miles  east  of  Mon- 
tHuk  Point,  the  eastern  end  of  Long  Island,  and  its  nearest  point  is  about  10 
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miles  from  the  mainland.  Besides  the  wants  of  the  mackerel-fishioK  fleet  and 
the  general  coast  navigation,  the  island  is  an  important  point  on  our  shores  for 
ocean  navigation.  It  has  a  signal  station  connected  by  submarine  telegraph  with 
the  mainland.  Vessels  are  passing  the  island  at  all  times  and  on  all  sides  of  it, 
and  its  position  renders  it  of  national  importance.  The  object  of  the  improve- 
ment is  to  furnish  a  harbor  of  refuge  for  vessels  engaged  in  foreign  and  coast- 
wise commerce     The  mean  rise  and  fall  of  the  tide  is  about  3  feet. 

ORIGINAL    CONDITION. 

Before  the  construction  of  the  present  harbor  of  refuge  Block  Island  had  do 
harbor  which  afforded  protection  for  decked  vessels.  The  only  ones  used  were 
open  boats,  which,  on  the  approach  of  storms,  were  hauled  up  on  the  beach  by 
oxen.    The  largest  of  these  boats  were  of  about  10  tons  burden. 

FLANS  OF    THE  WORKS. 

The  original  project  and  its  subsequent  modifications  provided  for  a  harbor  of 
refuge  on  the  eastern  side  of  the  islund,  consisting  of  an  inner  harbor  or  basin 
for  small  vessels  and  an  exterior  harbor  for  large  ones.  The  basin  was  to  be 
about  250  by  800  feet  in  area,  and  inclosed  with  the  exception  of  an  openiDg  80 
feet  in  width.  The  exterior  harbor  was  to  be  formed  by  a  riprap  breakwater, 
which  has  been  built.  About  800  feet  from  the  sea  end  of  this  breakwater, 
which  is  1,900  feet  long,  a  gap  200  feet  long  was  left  for  the  convenience  of  ves- 
sels. The  present  project  contemplates  the  filling  of  this  gap  and  the  enlarge- 
ment of  the  inner  harbor.  A  plat  of  Block  Island,  showing  the  position  of  tb^ 
harbor  of  refuge  and  a  plan  of  the  works,  may  be  found  in  the  Report  of  the 
Chief  of  Engineers  for  1885,  Vol.  1,  pages  612,  613. 

AMOUNT  EXPENDED  AND  RESULTS  TO  JUNE  80,  1887. 

The  total  expenditure  up  to  June  80,  1887,  including  liabilities  outstandin  g  at 
that  date,  was  $825,024.17.  The  inner  harbor  and  the  main  breakwater,  built  in 
prolongation  of  the  eastern  side  of  the  inner  harbor  and  extending  1,900  feet 
from  the  shore,  were  constructed  in  the  years  1870  to  1879,  inclusive.  The  util- 
ity of  the  work  at  once  became  apparent.  In  the  stormy  weather  the  inner 
harbor  especially  was  filled  with  fishermen  and  coasters,  and  it  soon  became  nec- 
essary to  increase  its  depth  from  7  feet,  to  which  it  bad  been  dredged  in  the  first 
instance,  to  9  feet  at  mean  low  water.  In  1883  a  strong  jetty  was  built  out  from 
the  cliff  to  the  eastward  of  the  inner  harbor,  and  a  masonry  wall  was  constructed 
on  the  inside  of  the  crib  work,  forming  the  eastern  side  of  the  inner  harbor. 
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The  filliDg  in  the  gap  in  the  main  breakwater  was  carried  to  the  height  of  about 
1^  feet  above  mean  high  water,  and  at  the  cloae  of  the  work  under  the  last  con- 
tract, about  one-half  of  the  total  amount  of  stone  required  for  the  completion 
of  this  work  had  been  delivered  and  placed  in  the  gap.  The  sea,  which  for- 
merly came  into  the  outer  harbor  through  the  gap  in  the  main  breakwater  in 
easterly  storms,  had  been  stopped  by  this  partial  filling.  A  contract  for  the 
commencement  of  the  enlargement  of  the  inner  harbor  and  filling  the  gap  in 
the  main  breakwater  was  made, 

OPERATIONS  DURINO  THE  LAST  FISCAL  TBAB. 

The  work  of  the  commencement  of  the  enlargement  of  the  inner  harbor  and 
filling  the  gap  in  the  main  breakwater,  provided  for  in  the  appropriation  of 
August  5,  1886,  was  commenced  July  11,  1887,  and  continued  until  November 
80,  when  it  was  suspended  for  the  winter;  it  was  resumed  April  17,  1888,  and 
continued  to  the  end  of  the  fiscal  year.  There  were  4,258  tons  of  riprap  granite 
placed  in  the  gap  of  the  main  breakwater,  which  carried  that  portion  of  the 
work  as  far  as  the  funds  available  would  allow.  The  timber  jetty  filled  with 
stone,  to  form  the  shore  end  of  the  west  wall  of  the  proposed  enlarged  harbor, 
was  built  from  high  water  to  low  water  of  spring  tides,  a  distance  of  138  feet, 
and  a  substantial  enrockment  placed  at  its  outer  end  to  protect  it  from  the  action 
of  the  sea  until  the  west  wall  is  built. 

The  work  of  the  construction  of  the  north  wall  of  the  inner  harbor  was  com- 
menced near  the  breakwater,  from  whence  it  will  be  carried  to  the  westward  as 
far  as  the  available  funds  will  permit  At  the  close  of  the  fiscal  year  the  work 
was  still  in  progress.     Mr.  FraDk  I.  Angell  was  the  IochI  inspector  of  the  work. 

In  response  to  a  resolution  of  the  Senate  of  the  United  States,  passed  April 
17,  1888,  calling  for  an  estimate  of  the  cost  of  the  removal  of  a  shoal  obstruct- 
ing navigation  at  the  entrance  to  the  harbor  of  Block  Island,  the  following  report 
was  submitted  to  the  Chief  of  Engineers,  on  May  4: 

Engineer  Office,  U.  8.  Army, 

Newport,  R.  I..  May  4,  1888. 

Sib:  Referring  to  the  letter  of  the  Chief  of  Engineers  of  April  18.  1888,  in- 
closing a  copy  of  a  resolution  of  the  Senate  asking  for  an  estimate  of  the  cost 
of  removing  a  sand-bar  which  has  recently  formed,  obstructing  navigation,  at 
the  entrance  of  the  harbor  at  Block  Island,  I  have  the  honor  to  report  that  a 
gradual  shoaling  along  the  western  side  of  the  breakwater  has  taken  place  for  a 
number  of  years;  this  reaches  its  maximum  width  at  the  point  where  the  north 
wall  of  the  proposed  enlarged  harbor  joins  the  main  breakwater,  and  since  the 
survey  of  1884  the  0-foot  curve  has  advanced  to  the  westward  about  70  feet, 
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PLANS  OF  IMFROYSMBNT. 

There  was  expended  between  1853  and  the  aOth  of  June,  1882,  $290,459.34  io 
deepening  the  channel :  first  to  9  feet,  then  to  12  feet,  then  to  14  feet,  and  again 
to  28  feet,  as  the  increasing  sizes  of  vessels  and  the  growing  commerce  of  Provi- 
dence demanded.  Bulkhead  Rock  was  also  removed  during  this  period  to  a 
depth  of  20  feet  below  mean  low  water. 

The  approved  project  of  1878,  modified  in  1882,  under  which  we  are  now 
working,  provides  for  a  channel  25  feet  deep  and  SOO  feet  wide  suitable  for  large 
ocean  vessels,  extending  from  Fox  Point,  in  the  city  of  Providence,  to  the  deep 
water  of  Narragansett  Bay,  and  for  an  anchorage-basin  between  Fox  and  Fields 
Points  of  the  following  dimensions,  in  cross-section,  viz  : 

300  feet  wide 26  feet  deep. 

dOOfeetwide 20 

725  feet  wide 18 

940feetwide 12 

1,060  feet  wide 6 


The  25-foot  channel  has  been  laid  out  in  straight  reaches  (with  enlargements  at 

m 

the  angles),  with  a  view  to  lighting  them  by  range  or  leading  lights  such  as  are 
used  in  similar  cases  in  Chesapeake  Bay,  Delaware  River,  and  other  localities,  if 
it  should  be  found  necessary. 

A  plat  of  Providence  River,  showing  the  improved  channel,  was  published  io 
the  Annual  Report  of  the  Chief  of  Engineers  for  1884,  page  622. 

AMOUNT  EXPENDED  AND  R£8UI«T8  TO  JUNE  80,    1887. 

The  amount  expended  on  the  present  project  up  to  the  close  of  the  fiscal  year 
ending  June  30,  1887,  including  liabilities  outstanding  at  that  date,  waR  $222.- 
836.68.  At  that  date  about  one-half  of  the  excavation  required  for  the  anchor- 
age-basin above  Field's  Point  had  been  done.  Bulkhead  Rock  had  been  re- 
moved, and  the  25-foot  channel,  300  feet  wide,  from  Providence  to  the  deep 
water  of  Narragansett  Bay  had  been  completed. 

OPERATIONS  DURING  THE  LAST  FISCAL  TEAR. 

At  the  beginning  of  the  fiscal  year  the  work  of  dredging,  in  that  portion  of 
the  anchorage-area  between  Fox  Point  and  Field's  Point  to  be  deepened  to  20 
feet  at  mean  low  water,  was  in  progress  and  continued  until  October  12,  when 
the  contract  was  completed  ;  up  to  this  date  199,580  cubic  yards  of  m^teri^)  had 
been  dredged  during  the  fiscal  year. 

Mr.  W.  C.  Simmpns  was  the  local  inspector  of  the  ^vrork. 
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AMOUNT  BXPBNDIBD  DURINO  TRB  LAST  PI80AL    TBAR  AmO  RESULTS  TO 

JUNE    80,    1888. 

The  amount  expended  during  the  last  fiscal  year,  inctuding  llahllities  out- 
standing June  80,  1888,  was  $10,762.02.  The  result  was  the  completion  of  the 
excavation  of  the  20foot  anchorage-arta  in  the  Fox  Point  Reach,  and  about 
one-fourth  of  the  same  area  in  the  Sassafras  Point  Reach.  The  25-foot  channel, 
800  feet  wide,  from  Fox  Point  in  the  city  of  Providence  to  the  deep  water  of 
Narragansett  Bay,  has  been  completed. 

WORK  BEqUIRBD  TO  COMPLETE    THB  BXTBTING  PROJECT. 

There  is  required  for  the  completion  of  the  existing  project  the  remainder  of 
the  excavation  of  the  anchorage-basin  between  Fox  and  Field*s  Points. 

OPERATIONS  CONTEMPLATED  FOR  THE  FISCAL  TBAR  ENDING  JUNE  80,   1880. 

Should  an  appropriation  be  made  it  is  proposed  to  continue  the  excavation  of 
the  anchorage-area. 

Providence  River  is  in  the  collection  district  of  Providence,  which  is  a  port  of 
entry.  The  amount  of  revenue  collected  at  Providence  in  the  last  flscai  year 
was  $240,107.75.  The  nearest  light-houses  are  the  six  light-houses  in  Providence 
River.  The  nearest  fortifications  are  fort  on  Dutch  Island,  and  Fort  Adams, 
Rhode  Island. 

MONET  STATEMENT. 

July  1,  1887.  amount  available $20,768.06 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabil- 
ities outstonding  July  1, 1887 10,762.02 

July  1,  1888,  balance  available 1,001.08 

Amount  appropriated  by  act  of  August  11,  1888 40,000.00 

Amount  available  for  fiscal  year  ending  June  80,  1880 41,001.08 

Amount  (estimated)  required  for  completion  of  existing  project 165,000.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,  1800 100,000.00 

Submitted  in  compliance  with  requirements  of  section  2  of  river  and  harbor 
acts  of  1866  and  1867. 
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IMPROVEMENT  OP  PAWCATUCK  RIVER,  RHODE  ISLAND  AND 

CONNECTICUT. 

The  navigable  part  of  Piiwcatuck  River  extends  from  the  manufacturing  town 
of  Westerly  to  Little  Narragansett  Bay,  into  which  it  empties  The  approach 
to  the  river  is  through  Stonington  Outer  Harbor  and  Little  Narragansett  Bay. 
and  the  object  of  the  improvement  is  to  deepen  and  widen  the  river  cbaoDel 
leading  from  this  bay  to  Westerly. 

The  mean  rise  and  fall  of  the  tide  is  2.60  feet  at  the  mouth  of  the  river  and 
2.80  feet  at  Westerly. 

ORIGINAL  CONDITION. 

Before  improvement  the  channel  was  crooked  and  obstructed  by  numerous 
shoals,  on  some  of  which  there  was  but  1^  feet  at  mean  low  water. 

PLANS  OF    IMPROVEMENT. 

By  means  of  appropriations  made  in  the  years  1871  <'75  the  river  was  improved 
by  the  United  States  by  the  excavation  of  a  channel  5}  feet  deep  at  mean  low 
water  and  75  feet  wide  below  the  wharves  and  from  35  to  40  feel  wide  between 
the  lower  and  upper  wharves.  The  present  project  contemplates  the  widening 
of  the  channel  to  100  feet  below  the  wharves  and  by  an  additional  width  of  two 
cuts  of  an  ordinary  dredging-machine,  or  about  40  feet,  between  the  lower  and 
the  upper  wharves ;  also  the  deepening  of  the  entire  channel  to  8  feet  at  mean 
low  water. 

A  plat  of  Pawcatuck  River,  showing  the  channel  lines  under  the  present  pro- 
ject, was  published  in  the  Annual  Report  of  the  Chief  of  Engineers  for  18S5, 
part  1,  pages  623  625. 

AMOUNT  EXPENDED  AND  RBRULT8  TO  JUNE  30,    1887. 

The  amount  expended  on  the  present  project  to  June  30,  1887.  including  oui- 
stunding  liabilities,  was  $3,535.12.  and  the  result  was  the  completion  of  the  chan- 
nel to  its  full  width  and  depth  from  the  deep  water  opposite  the  village  of  Lot 
tcry  to  Certain  Draw  Point. 

OPEIIATIONS  DURING  THE  LAST  FISCAL   YEAR. 

At  the  beginning  of  the  fiscal  year  the  work  of  dredging  under  the  project 
for  the  expenditure  of  the  appropriation  of  August  5,  1886,  which  contemplated 
the  beginning  of  the  channel  at  the  deep  water  opposite  the  village  of  Lottery 
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and  extending  it  as  far  towards  Westerly  as  the  funds  would  allow,  was  In  pro- 
gress and  was  continued  until  November  19.  when  it  was  suspended  for  the 
winter  ;  it  was  resumed  April  24  and  continued  until  the  close  of  the  fiscal  year, 
when  it  was  still  in  progress. 

During  the  fiscal  year  48,988.8  cubic  yards  of  sand  and  mud  and  8.82  cubic 
yards  of  bowlders  over  2  tons  weight  were  excavated  from  the  channel. 

Mr.  A.  H.  Dickens  was  the  local  inspector  of  the  work. 

AMOUNT  EXPENDED  DURINO  THE  LAST  FISCAL  TEAR  AND  RESULTS  TO 

JUNE  80,   1888. 

The  amount  expended  during  the  last  fiscal  year*  including  liabilities  outstand- 
ing June  80, 1888,  was  96,928.60,  «nd  the  result  was  the  completion  of  the  chan- 
nel to  its  full  width  and  depth  from  the  deep  water  opposite  the  village  of  Lot- 
tery to  a  point  near  the  lower  end  of  Major's  Island,  with  the  exception  of  a' 
small  amount  of  ledge  rock  which  extends  into  the  channel  near  Certain  Draw 
Point  and  at  Pawcatuck  Rock.  • 

WORK  BEQUIRBD  TO    COMPLETE  THE  EXISTING  PROJECT. 

The  work  required  to  complete  the  existing  project  is  the  dredging  of  the 
channel  to  a  depth  of  8  feet  at  mean  low  water,  and  width  of  100  feet  from  the 
upper  end  of  the  present  work  to  Westerly,  and  a  width  of  40  feet  between  the 
upper  and  lower  wharves  of  that  town  ;  also  the  removal  of  the  ledge  rock  near 
Certain  Draw  Point  and  Pawcatuck  Rock. 

OPERATIONS  CONTEMPLATED  FOB  THE  FISCAL  YEAR  ENDING  JUNE  80,  1889. 

It  is  proposed  to  continue  the  work  of  widening  and  deepening  the  channel 
according  to  the  new  project  as  far  toward  Westerly  as  the  funds  will  admit, 
and  also  to  afford  such  relief  as  the  commerce  of  the  river  may  require  at  the 
shoalest  places  in  advance  of  the  main  work,  and  to  remove  the  points  of  ledge 
rock  referred  to  above. 

Pawcatuck  River  is  in  the  collectiou  districts  of  Providence  and  Stonington, 
the  dividing  line  passing  through  the  river.  Providence  and  Stonington  are  the 
nearest  ports  of  entry.  The  revenue  collected  in- the  last  fiscal  year  was  :  Prov- 
idence, $240,197.75  ;  Stonington,  $1,659.18.  The  nearest  light-bouses  are  the 
Stonington  and  Watch  Hill  Lights.  The  nearest  fortification  is  Fort  Trumbull, 
New  London,  Conn. 

MONEY   BTATEMKNT. 

July  1,  1887,  amount  available $8,464.88 

6 
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July  1,  1888,  amount  expended  during  fiscal  year,  exclusive  of  liabil- 
ities outotanding  July  1,  1887 $5,184.18 

July  1,  1888,  outstanding  liabilities 1,744.37 

July  1,  1888,  amount  covered  by  existing  contracts 1,187.38 

8.065.88 

July  1,  1888,  balance  available 399.00 

Amount  appropriated  by  act  of  August  11,  1888 10.000.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 10,399.00 

Amount  (estimated)  required  for  completion  of  existing  project 16,637.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,  1890 16,687.00 

Submitted  in  compliance  with  requirements  of  section  3  of  river 

and  harbor  acts  of  1866  and  1867. 


• 


COMMERCIAL  STATISTICS. 

rFumlahed  by  MeMrs.  Mason  ft  Co.,  Westerly,  R.  I.] 

RECEIPTS  AT  WESTERLY  BT  WATER. 

Coal ...tons..  18,540 

Molding  sand ...do...  M7 

Lumber feet..  5.309,790 

Bricks , 859,000 

Grain bushels..  94,000 

SHIPMENTS. 

Stone tons. .  2,350 

Number  of  passengers  carried  by  steamers 54,400 


Engineer  Office,  U.  S.  Army, 

Newport,  R  I.,  March  29,  1889. 

Eon,  *A  Herbert  3hedd,  Chairman  Board  of  Harbor  CommiMianert^  Prowlefue, 
R.L 

Sir— Your  letter  of  March  26,  asking  for  a  copy  of  my  last  annual  report  to  the 
Chief  of  Engineers,  and  for  a  resume  of  the  work  under  this  office  in  Rhode 
Island  waters  to  the  last  of  December,  has  been  received. 
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Herewith  please  find  thiee  copies  of  Appendij^  C.  of  the  annual  report  of  the 
Chief  of  Engineers  for  1888,  containing  the  report  referred  to. 

In  regard  to  the  work  between  the  beginning  of  the  present  fiscal  year  and  the 
last  of  December,  the  following  extmct  is  made  from  the  River  and  Harbor  Act 
of  August  11,  1888  : 

"  Sbo.  18.  That  the  Secretary  of  War  is  hereby  directed  at  his  discretion  to 
cause  examinations  or  surveys,  or  both,  to  be  made,  and  the  cost  of  improve- 
ment to  be  estimated  at  the  following  localities,  to  wit :  In  the  States  of 


BHODB  ISLAND. 

Fishing  Place  Cove,  near  Sakonnet  Point,  with  a  view  to  constructing  a  break- 
water. 

Cove  near  southeast  extremity  of  Coaster's  Harbor  Island,  and  water  way  be- 
tween said  island  and  Rhode  Island,  with  a  view  to  deepening  the  water-way  and 
removing  obstructions. 

Entrance  to  Point  Judith  Pond,  west  of  Point  Judith  with  a  view  to  estab- 
lishing a  harbor  of  refuge.  • 

Coast  near  Life  Saving  Station,  East  Point  Judith,  with  a  view  to  constructing 
a  breakwater. 

Greenwich  Bay,  to  deepen  bar  on  Long  Point. 

For  a  survey  of  Narragansett  Bay,  at  the  mouth  of  Narrow  River,  with  a  view 
of  constructing  a  breakwater. 

•  ***•*«•** 

"  Bsc.  14.  For  examinations,  surveys  and  contingencies  *  *  *  « 
one  hundred  and  fifty  thousand  dollars  :  Provided,  that  no  survey  shall  be  made 
of  any  harbors  or  rivers  until  the  Chief  of  Engineers  shall  have  directed  a  pre- 
liminary examination  of  the  same  by  the  local  engineer  in  charge  of  the  district, 
or  an  engineer  detailed  for  the  purpose  ;  and  such  local  or  detailed  engineer  shall 
report  to  said  Chief  of  Engineers,  whether,  in  his  opinion,  said  harbor  or  river 
is  worthy  of  improvement,  and  shall  state  in  such  report  fully  and  particularly 
the  facts  and  reasons  on  which  he  bases  such  opinion,  including  the  present  and 
prospective  demands  of  commerce ;  and  it  shall  be  the  duty  of  the  Chief  of 
Engineers  to  direct  the  making  of  such  survey,  if,  in  his  opinion,  the  harbor 
or  nver4)roposed  to  be  surveyed  be  worthy  of  improvement  by  the  Qeneral  Qov- 
ernment ;  and  he  shall  report  to  the  Secretary  of  War  the  facts,  and  what  public 
necessity  or  convenience  may  be  subserved  thereby,  together  with  the  full  re- 
ports of  the  local  engineer  :  And  provided  fuTikeT,  That  the  Government  shall 
not  be  deemed  to  have  entered  upon  any  project  for  the  construction  or  im- 
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proyement  of  any  waterway,  harbor  or  canal  mentioaed  in  ihU  act  unless  'or 
until  the  work  of  construction  shall  have  been  actually  appropriated  for.     Said 
reports  of  preliminary  examinations  and  surveys  shall  be  made  to  the  House  of 
Representatives,  and  are  hereby  ordered  to  bet  printed  when  so  made." 

In  compliance  with  the  above  provisions  preliminary  examinations  have  been 
made  at  the  above  points  and  the  reports  submitted  to  the  Chief  of  Engineera  ; 
these  have  not  as  yet  been  published. 

The  north  wall  of  the  enlarged  inner  harbor  at  block  Island  was  built  out  to  a 
point  466  feet  from  the  breakwater.    Very  respectfully, 

W.  R.  LIVERMORE, 

]l£aj<fr  of  Engineen, 
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REPORT. 


To  the  Honorable  the  General  Assembly  of  the  State  of  Rhode  Island, 

The  Board  of  Harbor  CommissioDers  respectf ullj  submits  its  Foar- 

teenth  AoDaal  Report. 

t 

APPOINTMENT  TO  THE   BOARD. 

At  the  May  Session  of  this  General  Assembly,  His  Excellency,  the 
Goyemor,  with  the  advice  and  consent  of  the  Senate,  re-appointed 
Henry  C.  Bradford,  of  Providence,  to  serve  as  Harbor  Commissioner 
for  a  further  term  of  three  years  from  the  first  of  July. 

HARBOB  LINES. 

The  boundary  and  harbor  line  between  Providence  and  East  Provi- 
dence from  the  Red  Bridge  to  near  the  old  Washington  Bridge,  has 
been  adopted  by  the  Harbor  Commissioners  but  no  action  in  confirma- 
tion thereof  has  been  taken  by  the  General  Assembly. 

A  barber  line  in  Barrington  river  designed  by  a  former  commission 
has  been  approved  by  the  present  board  and  will  be  presented  for  final 
action  at  this  session. 

In  response  to  a  petition  a  survey  has  been  made  of  the  west  shore 
of  Narragansett  Bay,  from  near  Sanderstown  to  near  Bonnett  Point, 
with  a  view  to  the  establishment  of  a  harbor  line. 

Citizens  of  the  District  of  Narragansett  have  taken  much  interest 
in  the  proposed  establishment  of  a  harbor  line  from  near  Narrow  river. 
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north  of  the  bathing  beach,  southerly  along  the  shore  to  below  the 
lower  pier.  Interviews  have  been  had  between  the  commissionerB  and 
the  District  Conncil,  and  also  with  private  citizens,  and  an  advertised 
hearing  was  held  in  Providence  on  November  25,  which  was  well 
attended,  but  at  which  the  wish  was  generally  expressed  that  a  bear- 
ing be  held  at  Narragansett  Pier.  After  due  advertisement  a  public 
hearing  was  held  accordingly  on  December  28.  After  all  parties  bad 
been  heard  the  matter  was  left  open  for  further  suggestions  from  par- 
ties in  interest. 

In  view  of  the  hoped  for  improvement  of  the  outlet  of  Point  Judith 
Pond  by  the  U..  S.  Government,  riparian  owners  petitioned  for  the 
establishment  of  harbor  lines  in  the  southern  portion  of  the  pood. 
After  due  consideration  the  commissioners  assented  to  devise  harbor 
lines  provided  the  cost  of  surveys  and  plans  be  borne  by  the  parties  in 
interest.  This  was  done,  and  a  duly  advertised  hearing  was  held  in 
Providence,  December  27.  Some  opposition  was  developed  at  this 
hearing,  and  the  matter  was  held  for  further  consideration  by  the  com- 
missioners. 

ENCROACHMENT  AND  DUMPING. 

The  importance  of  a  continual  watch  over  the  public  waters  of  the 
State,  that  no  accidental  or  unauthorized  obstructions  shall  be  per- 
mitted to  interfere  with  their  proper  use,  is  constantly  apparent. 
Many  matters  have  received  attention  under  these  heads  during  the 
year. 

LICENSES,   ETC. 

Licenses  have  been  granted  during  the  year  for  structures  in  the 
public  waters  to  the  number  of  thirteen,  as  follows : 

No.  102.  February  9,  to  George  Gerhard,  to  drive  piles  and  build 
a  wharf  for  Chas.  Pay,  2d,  on  South  Water  street,  near  Sovereign 
street,  in  Providence. 

No.  103.     February  13,  to  Henry  C.  Clark,  to  drive  piles  and  repair 
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walls  of  wharves  on  both  sides  of  slip,  at  foot  of  Orange  street,  in 
Providence. 

No.  104.  March  18,  to  Joseph  Provuncher,  to  drive  five  spring 
piles  at  his  boat  yard  on  the  east  side  of  Seekonk  river,  in  East  Provi- 
dence. 

No.  105.  March  18,  to  George  Gerhard,  to  drive  piles  and  extend 
bridge  wharf  on  the  east  side  of  Seekonk  river,  opposite  his  lot  in  East 
Providence. 

No.  106.  March  20,  to  F.  A.  Cranston,  to  repair  wharf  and  drive 
piles  on  his  estate  between  Patriot  'and  Dubloon  streets,  and  abutting 
on  South  Water  street,  in  Providence. 

No.  107.  April  3,  to  the  Shore  Transportation  Company,  to  drive 
fifty  piles  or  less  at  wharf  on  South  Water  street,  next  south  of  Craw- 
ford street,  in  Providence. 

No.  108.  April  B,  to  the  Providence  and  Stonington  Steamship 
Company,  to  drive  piles  and  repair  wharf  at  Fox  Point,  in  Providence. 

No.  109.  April  24,  to  Charles  Frazer  &  Son,  to  build  a  bridge 
wharf  on  the  east  side  of  the  Seekonk  river,  between  Washington  and 
India  bridges,  in  East  Providence. 

No.  110.  May  27,  to  F.  A.  Cranston,  to  drive  eight  piles  along  the 
front  line  of  his  warf  on  South  Water  street,  between  Dubloon  and 
Patriot  streets,  in  Providence. 

No.  111.  May  27,  to  William  Gregory,  Treasurer  of  St.  Paul's 
Guild,  of  North  Kingstown,  to  build  a  sea-wall  in  tidewater  adjoining 
land  owned  by  said  Guild,  above  the  bridge  in  the  village  of  Wickford. 

No.  112.  May  28,  to  A.  L.  Mason  and  B.  Buffum,  to  build  a 
bridge  wharf  from  east  end  of  Ocean  street,  Pawtuxet,  in  the  town  of 
Cranston,  to  the  harbor  line. 

No.  114.  November  6,  to  George  A.  Manchester,  Agent  for  the 
Old  Colony  Railroad  Company,  to  rebuild  said  Company's  wharf,  at 
"  Barrington  Yard,"  in  East  Providence. 

No.  115.     December  18,  to  the  Town  Council  of  the  Town  of  Bris- 
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tol,  to  build  a  retainiog  wall  across  the  dock  at  the  foot  of  State  street, 
and  fill  to  the  same. 

Assent  has  been  given  as  follows : 

1.  June  19,  to  Joseph  Dews,  to  extend  and  improve  his  wharves  al 
East  Greenwich. 

2.  June  19,  to  George  H.  Remington  and  John  T.  HentborD,  to 
build  a  bridge  wharf  at  River  View. 

WORK   UNDSB  U.    S.    ENGINEER. 

By  the  courtesy  of  Major  William  R.  Livermore,  Corps  of  Engineers, 
we  have  been  furnished  with  a  copy  of  his  report  to  the  Chief  of  Engi- 
neers, n.  S.  A.,  for  1889,  upon  the  work  of  which  he  is  now  in  charge, 
from  which  we  have  made  extracts  in  relation  to  the  work  in  Rhode 
Island  waters,  which  will  be  found  in  the  appendix. 

Respectfully  submitted, 

J.  HERBERT  SHEDD,    ,  „    ^ 

Harbor 

H.  C.  BRADFORD,  \  Commissionen,. 

WM.  C.  CLARKE, 


APPENDIX. 


EXTRACT  FROM  REPORT  OF  MAJOR  WILLIAM  R.    LIVER- 
MORE  TO  CHIEF  OF  ENGINEERS,   U.  S.  A.,  FOR  1889. 


IMPROVEMENT  OP  WARREN  RIVER,  RHODE  ISLAND. 

Warren  River  is  an  arm  of  Narragansett  Bay,  north  of  the  harbor  of  Bristol. 
The  obstructions  to  navigation  were  a  rocky  reef  bdow  Little  Island,  and  a  sub- 
merged bowlder,  known  as  Bushworth  Rock,  near  mid-channel,  opposite  the 
lower  wharf  of  the  town  of  Warren.  By  act  approved  August  6, 1886,  Congress 
appropriated  |6,000  for  the  improvement  of  the  river,  and  with  this  sum  it  was 
proposed  that  the  bowlder  and  reef  referred  to  be  removed  as  far  as  possible. 

PLANS  OF  nCFBOYBMBNT. 

The  work  of  improvement  was  one  that  could  not  be  well  carried  on  by  con- 
tract, and  the  approved  project  was  first  to  remove  Bushworth  Rock,  and  after- 
wards  to  remove  the  bowlders  which  lay  submerged  on  the  western  side  of  the 
narrowest  portion  of  the  channel  at  Little  Island,  and  also  the  projecting  portions 
of  the  ledge  beneath  the  bowlders,  widening  the  channel  as  much  as  the  funds 
available  i)ermitted  ;  it  also  included  the  hiring  in  open  market  of  a  vessel  with 
working  crew,  sub-marine  diver,  firing  battery,  and  steam  hoisting  apparatus, 
and  purchase  of  the  explosives  also  in  open  market. 

A  plat  of  the  river,  showing  the  proposed  improvement  near  Little  Island,  was 
published  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1886,  page  630. 

AMOUNT  EXPENDED  AND  BBBULT8  TO  JUNE  80,   1888. 

The  amount  expended  to  June  80,  1888,  including  liabilities  outstanding  at  that 
date,  was  $4,699.89.  The  result  was  the  removal  of  Bushworth  Rock  to  the 
depth  of  the  surroundings  ^at^r«  and  the  retnovi4  of  the  bowlders  and  points  of 
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1889.  PropoRals  under  this  advertisement  were  opened  April  23,  1889,  and  were 
also  rejected.  Abstracts  of  proposals  received  under  both  the  above  adverUae- 
ments  will  be  found  in  the  appended  tables. 

Arrangements  for  continuing  the  work  by  hire  of  plant  and  labor  in  open 
market  were  in  progress  at  the  close  of  the  fiscal  year. 

OPERATIONB  CONTEMPLATED  FOR  THE  FISCAL  TEAR  ENDING  JUNE  80,  1890. 

It  is  proposed  to  continue  the  removal  of  the  shoal  according  to  the  general 
project. 

Green  Jacket  Shoal  is  in  the  collection  district  of  Providence,  which  is  a  port 
of  entry.  The  amount  of  revenue  collected  at  Providence  during  the  last  fiscal 
year  was  $260,813.27.  The  nearest  light-houses  are  the  six  light-houses  in  Prov- 
idence River.  The  nearest  fortifications  are  Fort  Adams,  B.  I.,  and  the  fort  on 
Dutch  Island,  R.  I. 

MONEY  STATEMENT. 

Julyl,  1888,  amount  available $1,094  40 

Amount  appropriated  by  act  of  August  11,  1888 28,000  00 

$29.094  40 
July  1, 1889,  amount  expended  during  fiscal  year,  exclusive 

of  liabilities  outstanding  July  1,  1888 $2,764  94 

July  1,  1889,  outstanding  liabilities 143  88 

2,908  77 


July  1,  1889,  balance  available 26,185  63 


Amount  (estimated)  required  for  completion  of  existing  project 58,096  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1891 50,000  00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and  harbor 
acts  of  1866  and  1867. 
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Absiraei  of  proposals  for  removal  of  Oreen  Jacket  Shoal,  Providence  Harbor,  R.  J., 
received  at  Engineer  Office,  U,  8,  Army,  Newport,  R,  L,  in  response  to  advertise- 
ment dated  December  8,  1888,  and  opened  at  12  o* clock  noon,  on  Tuesday,  the  8th 
day  ofJanua/ry,  1889. 

[To  b«  oommonced  on  or  befora  Marcb  15, 1880,  and  completed  on  or  bofora  Auguat  16, 1880J. 


Ko. 


Name  and  addraaa  of  bidder. 


fl    Atlantic  Dredging  Company,  New  York,  N.  Y. 

t2    W.  H.  Beard«  Brooklyn,  N.  Y 

fS    Brainard  Broa.,  New  York,  N.  T 


Removing 
bowldera 
exceeding 
1  cable 
yard,  per 
cable  yaid. 


Removing 
other  bowl- 
dera and 
dredging 
per  cubic 
yard.* 


Cents. 


$26  14 


.15 

.17 


*  Meaanred  In  acowa. 


t  Informal. 


Abstract  of  proposals  for  removal  of  Oreen  Jacket  Shoal,  Providence  Harbor,  R.  L, 
received  at  Engineer  Office,  U.  S.  Army,  Newport,  R.  /.,  in  response  to  advertise- 
ment dated  April  t,  1889,  and  opened  at  12  o'clock  noon,  on  Tuesday,  the  23rd  of 
April,  1889. 

[To  be  commenced  on  or  before  May  15, 1889,  and  completed  on  or  before  July  1, 1690.] 


Ko. 

Name  and  addreaa  of  bidder. 

Removing 
bowlders 

exceeding 

1  cubic 

yard,  per 

cubic  yard. 

Removing 

other  bowl- 

ders  and 

dredging 

per  cubic 

yard.* 

1 

Atlantic  Dredglag  Company,  New  York.  N.  Y 

Cent: 

17M 

tl 

*  Meaanred  in  place. 


t  Informal. 


OOMMfiRCIAL  STATISTICS. 


For  the  commercial  statistics,  see  report  of  the  improvement  of  ProvideDce 
Kiver  and  Narragansett  Bay,  Rhode  Island. 
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IMPROVEMENT  OP  NEWPORT  HARBOR,  RHODE  ISLAND. 

This  harbor  is  at  the  main  entrance  to  Narragansett  Bay.  These  waters  during 
the  summer  and  winter  constitute  a  harbor  of  refuge  for  our  European  and  coast- 
wise commerce  quite  equal  in  ever}'  respect  to  that  of  New  York  Harbor,  and  are 
even  more  accessible.  The  objects  of  the  improvement  are  to  widen  and  deepen 
the  southern  (the  main)  entrance  to  the  harbor,  and  to  enlarge  its  capacity  for 
vessels  seeking  refuge  in  storms,  by  increasing  the  area  and  depth  of  the  anchor- 
age within  it.    The  mean  rise  and  fall  of  the  tide  is  about  3f  feet. 

ORIGINAL  CONDITION. 

Before  improvement  the  capacity  of  the  inner  harbor  wsjb  limited  by  shoals,  and 
it  was  not  adequate  to  the  number  and  size  of  vessels  seeking  it  for  refuge.  The 
southern  (the  main)  entrance  was  obstructed  by  a  bar  which  stretched  out  from 
Goat  Island,  and  the  general  business  wharves  of  the  city  could  not  be  reached  at 
low  tide  by  vessels  drawing  more  than  8  feet. 

FLANS  OF    IMFBOTBMENT. 

The  original  project  and  its  modifications,  under  which  we  are  now  workiog, 
are  substantially  as  follows: 

Deepening  the  southern  entrance  to  15  feet  at  mean  low  water  and  widening  it 
by  dredging  Goat  Island  Spit  northward  to  a  line  drawn  from  the  dolphin  which 
marks  the  spit  to  clear  the  permanent  dock  at  Fort  Adams  by  100  feet ;  the  exca- 
vation of  a  channel  750  feet  wide  and  15  feet  deep  at  mean  low  water  around  and 
to  the  eastward  of  this  dolphin ;  excavating  to  18  feet  at  mean  low  water  the  area 
included  between  the  1 8-foot  curve  on  the  west,  a  line  drawn  from  the  southwest 
corner  of  Perry  Mill  wharf  to  Lime  Rock  on  the  south,  the  harbor  line  on  the 
east,  and  a  line  drawn  parallel  to  and  50  feet  from  the  city  wharf  on  the  north ; 
excavating  to  10  feet  at  mean  low  water  the  area  northwest  of  a  line  drawn  from 
Lime  Rock  through  the  spindle,  which  is  in  the  southeast  part  of  the  harbor;  the 
excavation  of  a  channel  10  feet  deep  at  mean  low  water  along  and  outside  the 
harbor  line  south  to  a  point  opposite  the  gas  company's  wharf,  and  the  construc- 
tion of  jetties  on  the  western  shore  of  Goat  Island  to  arrest  the  drift  of  littoral 
sand  and  gravel  into  the  southern  entrance. 

A  plat  of  Newport  Harbor,  showing  the  plans  of  the  work,  was  published  in 
the  Annual  Report  of  the  Chief  of  Engineers  for  1885,  vol.  1,  page  604. 
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AMOUNT  EXPENDED  AND  RBBULTB  TO  J17NE  80,   1888. 

The  amount  expended  up  to  the  close  of  the  fiscal  year  ending  June  80.  1888, 
including  liabilities  outstanding  at  that  date,  was  $108J24  28,  with  the  following 
results: 

Of  the  area  to  be  dredged  to  18  feet  within  the  harbor,  about  nine-tenths  had 
been  completed.  The  channel  along  and  outside  the  harbor  line  south  to  a  point 
opposite  the  gas  company's  wharf,  and  the  ISfoot  channel  750  feet  wide  around 
and  to  the  eastward  of  the  dolphin  on  Ooat  Island  8pit,  had  been  completed, 
with  the  exception  of  a  strip  along  the  western  edge  and  to  the  north  of  the  dol- 
phin.  The  berth  for  vessels  at  the  quartermaster's  wharf  at  Fort  Adams  had 
been  deepened  to  10  feet  at  mean  low  water,  and  the  littoral  sand  from  the  out- 
side of  Goat  Island  had  been  stopped  for  the  present  from  washing  into  the 
channel  at  the  southern  entrance  of  the  harbor  by  the  construction  of  a  jetty  on 
the  west  side  of  the  island.  The  southern  entrance  is  completed  for  vessels  of 
15  feet  draught,  and  of  the  total  area  to  be  dredged  within  the  harbor  (about  90 
acres)  about  two-thirds  have  been  completed. 

OFERATIOMB  DUKInG  THE  LAST  FISCAL  TEAR. 

At  the  beginning  of  the  last  fiscal  year  no  work  was  in  progress.  By  act  of 
August  11,  1888,  Congress  appropriated  $12,000  for  continuing  the  improvement. 
A  project  for  expending  this  sum  was  accordingly  prepared  and  was  approved 
by  the  Chief  of  Engineers.  The  project  contemplates  first  the  completion  of  the 
15-foot  channel  by  dredging  along  its  western  edge  north  of  the  dolphin  ;  second, 
the  completion  of  the  dredging  of  the  18-foot  anchorage  area ;  and  third,  if  the 
funds  permit,  the  commencement  -of  the  10-foot  anchorage  area,  all  of  which 
areas  are  within  the  harbor,  and,  if  it  becomes-  necessary,  the  construction  of  an 
additional  jetty  on  the  western  shore  of  Ooat  Island. 

Advertisements  for  proposals  for  dredging  under  this  project  were  published 
December  8,  1888,  and  proposals  opened  January  8,  1889.  None  of  the  pro- 
posals were  made  in  accordance  with  the  specifications,  and  the  prices  bid  were 
excessive.  All  the  proposals  were  rejected,  and  the  work  was  re-advertised  April 
2,  1889.  Proposals  under  this  advertisement  were  opened  April  28,  1889,  and 
were  also  rejected.  An  abstract  of  the  proposals  received  under  both  the  above 
advertisements  will  be  found  in  the  appended  tables. 

Arrangements  for  continuing  the  work  by  hire  of  plant  and  labor  in  open  mar- 
ket were  in  progress  at  the  close  of  the  fiscal  year. 
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WORK    REQUIRED  TO  COMPLETE  THE  EXISTING  PROJECT. 

t 

The  work  required  to  complete  the  existing  project  is  the  dredging  of  a  narrow 
strip  along  the  western  edge  of  the  750-foot  channel  around  and  to  Uie  eastward 
of  the  dolphin  on  the  Godt  Island  Spit ;  the  remainder  of  the  excavation  witliia 
the  harbor  of  the  anchorage  area  of  18  feet  depth,  and  the  excavation,  also  within 
the  harbor,  of  the  anchorage  area  of  10  feet  depth ;  also  the  building  of  addi- 
tional jetties  outside  of  Goat  Island  whenever  they  may  be  required  to  arrest  the 
drift  of  littoral  sand  and  gravel  into  the  harbor  entrance. 

OPERATIONS  CONTEMPLATED  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1890. 

It  is  proposed  to  complete  the  16-foot  channel  as  projected,  and  extend  the 
anchorage  area  as  far  as  possible  to  the  east  and  south. 

Newport  is  in  the  collection  district  of  Newport  and  is  a  port  of  entry.  The 
amount  of  revenue  collected  at  Newport  in  the  last  fiscal  year  was  $2,901.89. 
The  nearest  light-houses  are  Lime  Rock  and  Newport  (Goat  Island)  lights.  The 
nearest  fortification  is  Fort  Adams,  Newport,  R.  I. 

MONET  STATEMENT. 

July  1,  1888,  amount  available |77  80 

Amount  appropriated  by  act  of  August  11.  1888 12,000  00 


$12,077  80 
July  1, 1889,  amount  expended  during  fiscal  year,  exclu- 
sive of  liabilities  outstanding  July  1.  1888 $1,200  05 

July  1,  1889,  outstanding  liabilities 164  88 

1,364  98 


July  1,  1889,  balance  available $10,712  83 


Amount  (estimated)  required  for  completion  of  existing  project $46,000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
80,1891 80,000  00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and  harbor 
acu  of  1866  and  1867. 
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Abstract  of  proposals  for  drsdging  at  Newport  Harbor,  Rhode  Island^  received  at 
Engineer  Office,  U.  8.  Army,  Newport,  R,  /.,  in  response  to  adterUsement  dated 
December  8,  1888,  and  opened  at  12  o'clock,  noon,  on  Tueeday,  the  8th  day  of  Jan- 
uary, 1889. 


[To  be  commenced  on  or  before  March  15, 1880,  and  completed  on  or  before  Angaet  15, 1889.1 


No. 


Name  and  addreas  of  bidder. 


tl 

t3 


J.  H.  Fenner,  Jersey  City,  N.  J. . . 
W.  H.  Beard,  Brooklyn,  N.  T. . . . 
Brainard  Broa.,  New  York,  N.  Y. 


Removlog 
bowlders 
exceeding 

1  cubic 
yard,  per 
cable  yard. 


Removing 

other  bowU 

ders  and 

dredging, 

per  cubic 

yard.* 


Oent9, 


34« 

36 

8i% 


*  Meaenred  in  ecowe. 


t  Informal. 


Abstract  of  proposals  for  dredging  at  Newport  Harbor,  Rhode  Island,  received  at 
Engineer  Office,  U.  8.  Army,  Netoport,  R,  I.,  in  reeponse  to  advertisement  dated 
April  S,  1889,  and  opened  at  12  o*elodc,  noon,  on  Tuesday,  the  2Sd  day  of  April, 
1889. 

[To  be  commenced  on  or  before  May  15, 1880,  and  completed  on  or  before  July  1, 1890.] 


No. 


tl 
2 
S 


Name  and  address  of  bidder. 


W.  H.  Beard,  Brooklyn,  N.  Y 

Hartford  Dredging  Co.,  Hartford,  Conn. 
Brainard  Bros.,  New  York,  N.  Y 


Removing 
bowlders 

exceeding 
1  cubic 

yard,  per 

cubic  yard. 


•0  41)< 
10  00 


Removing 
other  bowl- 
ders and 
dredging, 
per  cubic 
yard.* 


Centi, 


43 
43 


*  Measured  in  place. 


t  Informal. 
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Arrangements  for  continuing  the  work  by  hire  of  plant  and  labor  in  open 
market  were  in  progress  at  the  close  of  the  fiscal  year. 

WORK  REQUIRED  TO  COMFLBTB  THE  EXI8TINO  PROJECT. 

There  is  required  for  the  completion  of  the  existing  project  the  remainder  of 
the  excavation  of  the  anchorage  basin  between  Fox  and  Field's  Points. 

OPERATIONS  CONTEMPLATED  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1890. 

It  is  proposed  to  continue  the  excavation  of  the  anchoruge  area. 

Providence  River  is  in  the  collection  district  of  Providence,  which  is  a  port  of 
entry.  The  amount  of  revenue  collected  at  Providence  in  the  last  fiscal  year  was 
$260,818.27.  The  nearest  light-houses  are  the  six  light-houses  in  ProvideDce 
River.  The  nearest  fortifications  are  fort  on  Dutch  Island  and  Fort  Adams, 
R.  I. 

MONET  STATEMENT. 

July  1,  1888,  amount  available |l,00l  03 

Amount  appropriated  by  act  of  August  11,  1888 40,000  00 

t41,001  08 

July  1,  1889,  amount  expended  during  fiscal  year,  exclu- 
sive of  liabilities  outstanding  July  1,  1888 $4,285  35 

July  1,  1889,  outstanding  liabilities 48  41 

i H283  78 

July  1,  1888,  balance  available $86,717  27 

Amount  (estimated)  required  for  completion  of  existing  project $165,000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
80,1891 100,00000 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and  harbor 
acts  of  1866  and  1867. 
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* 
open  boats,  which,  on  the  approach  of  storms,  were  hauled  up  on  the  beach  by 

oxen.    The  largest  of  these  boats  were  of  about  10  ions  burden. 

PLANS  OP  THB  WORK. 

The  original  project  and  its  subsequent  modifications  provided  for  a  harbor  of 
refuge  on  the  eastern  side  of  the  island,  consisting  of  an  inner  harbor  or  basin 
for  small  vessels  and  an  exterior  harbor  for  large  ones.  The  basin  was  to  be 
about  250  by  800  feet  in  area,  and  inclosed,  with  the  exception  of  an  oi^eniug  of 
80  feet  in  width.  The  exterior  harbor  was  to  be  formed  by  a  riprap  breakwater, 
which  has  been  built.  About  800  feet  from  the  sea  end  of  this  breakwater, 
which  is  1,000  feet  long,  a  gap  200  feet  long  was  left  for  the  convenience  of  ves- 
sels. The  present  project  contemplates  the  filling  of  this  gap  and  restoring  the 
breakwater  to  its  original  dimensions,  the  enlargement  of  the  inner  harbor,  and 
the  removal  of  a  shoal  along  the  western  side  of  the  breakwater.  A  plat  of 
Block  Island,  showing  the  postion  of  the  harbor  of  refuge  and  a  plan  of  the 
works,  may  be  found  in  the  Report  of  the  Chief  of  Engineers  for  1885,  vol.  1, 
pages  612,  618. 

AMOUNT  EXPENDED  AND  RESULTS  TO  JUNE  80.    1888. 

The  total  expenditure  up  to  June  80.  1888,  including  liabilities  outstanding  at 
that  date,  was  $889,008.72.  The  inner  harbor  and  the  main  breakwater,  built  iu 
prolongation  of  the  eastern  side  of  the  inner  harbor  and  extending  1,900  feet 
from  the  shore,  were  constructed  in  the  years  1870  to  1879,  inclusive.  The  util- 
ity of  the  work  at  once  became  apparent.  In  stormy  weather  the  inner  harbor 
especially  was  filled  with  fishermen  and  coasters,  and  it  soon  became  necessary 
to  increase  its  depth  from  7  feet,  to  which  it  had  been  dredged  in  the  first  in- 
stance, to  9  feet  at  mean  low  water.  A  strong  jetty  had  been  built  out  from  the 
cliflf  to  the  eastward  of  the  inner  harbor  and  a  masonry  wall  constructed  on  the 
inside  of  the  crib-work  forming  the  eastern  side  of  the  inner  harbor.  The  filling 
of  the  gap  in  the  main  breakwater  had  been  carried  to  an  extent  sufficient  to  keep 
out  the  sea  which  was  formerly  driven  through  it  into  the  outer  harbor  in  east- 
erly storms.  The  timber  jetty  filled  with  stone  forming  the  shore  end  of  the 
western  wall  of  the  enlarged  inner  harbor  had  been  finished,  and  the  construc- 
tion of  its  north  wall  had  been  commenced. 

OPERATIONS  DURING  THE  LAST  FISCAL  YEAR. 

At  the  beginning  of  the  last  fiscal  year  operations  were  in  progress  under  a 
contract  with  William  H.  Molthrop  &  Co.,  which  was  described  in  the  Annual 
Jteport  of  the  Chief  of  Engineers  {or  1887,  and  'W^r^  poDtinued  until  the  early 
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part  of  November,  1888,  when  work  was  suspended  by  reason  of  bad  weather. 
It  was  resumed  in  February,  1889,  and  completed  as  far  as  the  funds  applicable 
to  this  contract  permitted.  Three  thousand  five  hundred  and  thirty  tons  of  rip- 
rap granite  were  placed  in  the  north  wall  of  the  inner  harbor  during  the  fiscal 
year.    Mr.  F.  I.  Angell  was  local  inspector  of  the  work. 

By  act  of  August  11,  1888,  Congress  appropriated  the  following  amounts  for 
continuing  the  improvement  of  this  harbor :  Four  thousand  dollars  for  the  break- 
water, $6,000  for  the  inner  harbor,  and  $5,000  for  removing  sand-bar  at  the  en- 
trance to  the  harbor.  A  project  for  the  application  of  these  funds  was  accord- 
ingly prepared  and  was  approved  by  the  Chief  of  Engineers.  The  project  con- 
templates  the  completion  of  the  filling  of  the  gap  in  the  main  breakwater  and 
the  restoration  of  the  breakwater  to  its  original  dimensions,  the  continuation  of 
the  construction  of  the  riprap  walls  of  the  enlarged  harbor,  and  the  removal,  by 
dredging,  of  the  shoal  extending  along  the  western  side  of  the  breakwater.  Ad- 
vertisements for  proposals  for  canying  on  the  work  at  Block  Island  were  pub- 
lished, as  follows : 

April  8,  1889,  for  dredging ;  proposals  to  be  opened  May  8,  1889.  April  8, 
1889,  for  riprap  granite  for  the  inner  harbor,  and  April  15,  1889,  for  riprap  gran- 
ite and  chip-stone  for  the  breakwater  to  be  opened  May  3  and  15,  1889,  respect- 
ively.   No  proposals  were  received  for  the  dredging.    One  bid  for  the  inner 

m 

harbor  work  and  one  for  the  breakwater  were  received.  Both  were  rejected  as 
excessive. 

Arrangements  for  continuing  the  work  by  hire  of  labor  and  purchase  or  hire 
of  plant  in  open  market  were  in  progress  at  the  close  of  the  fiscal  year. 

THB  WHARF  AT  BLOCK  ISLAND. 

In  the  annual  reports  of  the  officer  in  charge  for  some  years  past  attention  has 
been  called  to  the  dilapidated  and  dangerous  condition  of  the  wharf.  It  is  on 
the  land  side  of  the  inner  harbor  and  was  built  by  the  United  States  for  purposes 
of  construction  of  that  work.  Since  completion  of  the  inner  harbor  the  only 
use  of  the  wharf  by  the  Government  has  been  for  the  purpose  of  landing  mails 
and  supplies  for  the  light-houses,  etc.  This  use  it  is  thought  does  not  warrant 
an  estimate  for  its  repair  or  reconstruction,  which  would  cost  perhaps  $2,500. 

In  his  annual  report  for  the  year  1886,  Colonel  Elliot,  for  reasons  which  were 
fully  set  forth,  recommended  that  this  wharf  be  turned  over  to  the  town  of  New 
Shoreham,  the  corporate  name  of  Block  Island,  and  that  the  following  provisioa 
be  attached  to  the  item  for  Block  Island  in  the  next  river  and  harbor  bill : 

Provided,  That  the  wharf  on  the  land  side  of  the  inner  harbor  may  be  turned 
over  to  the  town  of  New  Shoreham  for  the  public  use  of  said  town  ;  but  no  tolls 
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or  charges  shall  ever  be  exacted  for  the  use  of  said  wharf  by  public  vessels  of  the 
United  States,  or  freight  carried  in  such  vessels. 

And  I  would  respectfully  renew  the  recommendation. 

During  the  past  year  the  wharf  has  been  temporarily  repaired  by  the  citizens 
of  Block  Island  at  their  own  expense.  The  location  of  the  wharf  may  be  seen 
in  the  plat  published  at  page  613  of  the  Annual  Report  of  the  Chief  of  Engineers 
for  1885. 

WORK  REQUIRED  TO  COMPLETE   THE  EXISTING  PROJECT. 

The  work  required  to  complete  the  existing  project  is  the  completion  of  the 
filling  of  the  gap  in  the  main  breakwater,  the  restoration  of  the  breakwater  to 
its  original  dimensions,  the  enlargement  of  the  inner  harbor,  and  the  removal  of 
the  sand  bar  formed  along  the  western  side  of  the  breakwater. 

OPERATIONS  CONTEMPLATED  FOR  THE  FISCAL  TEAR  ENDING  JUNE  80,   1890. 

It  is  proposed  to  apply  the  amount  available  July  1, 1889,  to  the  continuation  of 
the  work,  according  to  the  existing  project. 

Block  Island  is  in  the  Newport  collection  district,  and  Newport  is  the  nearest 
port  of  entry.  The  revenue  collected  at  Newport  in  the  last  fiscal  year  was 
f  2,901.89.  There  is  no  duty  collected  at  the  island.  The  value  of  the  harbor  is 
mainly  as  a  harbor  of  refuge.  There  are  several  lights  at  the  island.  The  near- 
est fortification  is  Fort  Adams,  R.  I. 

MONEY  STATEMENT. 

July  1,  1888,  amount  available $776  79 

Amount  appropriated  by  act  of  August  11,  1888 15,000  00 

$15,776  79 
July  1,  1889,  amount  expended  during  fiscal  year,  exclu- 
sive of  liabilities  outotanding  July  1,  1888 11.892  67 

July  1,  1889,  outstanding  liabilities 80  00 

$1,922  67 

July  1,  1889,  balance  available 

Breakwater $3,683  78 

Inner  harbor 6,295  48 

Removing  sand-bar 4,924  91 

18,854  12 
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Amount  (estimated)  required  for  completion  of  existing  project |80,000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

80.  1891 80,000  000 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867. 


Abstract  of  proposals  for  furnishing  and  placing  riprdp  granite  in  the  north  wiU  of 
the  inner  harbor  at  Block  Island,  B,  L ,  received  at  Engineer  Office,  XT,  8,  Ajmy, 
Newpoi'i,  B.  I.f  in  response  to  advertisement  dated  April  3,  18S9,  and  opened  at 
12  o*dock,  noon,  on  Friday,  the  Sd  day  of  May,  1889, 

[Work  to  be  ooznmenced  on  or  before  May  16, 1889,  and  completed  on  or  before  Sept.  16, 1889.] 


No. 

Name  and  address  of  bidder. 

Price  per 

ton  of  S,000 

poonda. 

1 

"Wm.  H.  Mnlthrnn  ft  (In..  'NTavt  T..nn(lAn.  rionn 

tl  73 

Abstract  of  proposals  for  furnishing  and  placing  riprap  granite  and  ch^  stone  on 
the  breakwater  at  Block  Island,  B.  L ,  received  at  Engineer  office,  XT.  8.  Army, 
Newport,  B.  J.,  in  response  to  advertisement  dated  April  IS,  1889,  and  opened  at 
IS  o'clock,  noon,  on  Wednesday,  the  151h  day  of  May,  1889. 

[Work  to  be  commenced  on  or  before  July  15, 1889,  and  completed  on  or  before  Oct.  15^  1889.J 


No. 

Name  and  address  of  bidder. 

> 

Price  per 

ton  of  lOOO 

pounds. 

1 

W m.  H.  MoItbroD  &  Co..  New  London.  Conn • 

$1.06 

COMMERCIAL  STATISTICS. 
[Fumisbed  by  Hon.  Nicholas  Ball,  Block  Island.] 

Report  on  the  arrival  and  departure  of  steam  and  sailing  vessels,  together  with 
imports  and  exports,  to  and  from  Block  Island  for  the  year  ending  December 
81,  1888. 

Coal  received  (about) tons,        5,500 

Iron  received  (about) '*  275 

Grain  received  (about) bushels,      15,600 
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Lumber  received  (about) feet,  4,800,000 

Oeueral  Merchandise,  uot  included  in  the  above,  imported  and  ex- 
ported, tons 15,500 

AKRIVALB  AND  DEPARTURES  FOR  THE  YEAR. 

Steamers  from  50  to  1,000  tons,  drawing  from  8  to  10  feet  of  water 2,200 

Sailing  vessels,  from  10  to  200  tons,  from  2  to  6  feet  draught  (about). . .  116.000 


IMPROVEMENT    OF   PAWCATUCK    RIVER,    RHODE   ISLAND    AND 

CONNECTICUT. 

The  navigable  part  of  Pawcatuck  River  extends  from  the  manufacturing  town 
of  Westerly  to  Little  Narragansett  Bay,  into  which  it  empties.  The  approach  to 
the  river  is  through  Stonington  Outer  Harbor  and  Little  Narragansett  Bay,  and 
the  object  of  the  improvement  is  to  deepen  and  widen  the  river  channel  leading 
from  this  bay  to  Westerly. 

The  mean  rise  and  fall  of  the  tide  is  2.60  feet  at  the  mouth  of  the  river  and  2.30 
feel  at  Westerly. 

ORIGINAL   CONDITION. 

Before  improvement  the  channel  was  crooked  and  obstructed  by  numerous 
shoals,  on  some  of  which  there  was  but  1^  feet  at  mean  low  water. 

PLANS   OF    IMPROVEMENT. 

By  means  of  appropriations  made  in  the  years  1871-75,  the  river  was  improved 
by  the  United  States  by  the  excavation  of  a  channel  5^  feet  deep  at  mean  low 
water  and  75  feet  wide  below  the  wharves  and  from  35  to  40  feet  wide  between 
the  lower  and  upper  wharves.  The  present  project  contemplates  the  widening  of 
the  channel  to  100  feet  below  the  wharves  and  by  an  additional  width  of  two  cuts 
of  an  ordinary  dredging-machine,  or  about  40  feet  between  the  lower  and  the 
upper  wharves,  also  the  deepening  of  the  entire  channel  to  8  feet  at  mean  low 
water. 

A  plat  of  Pawcatuck  River,  showing  the  channel-lines  under  the  present  pro- 
ject, was  published  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1885, 
Part  I,  pages  623-625. 
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AMOUNT  EXPENDED  AND  RE6ULT8  TO  JUNE  80,    1888. 

The  amount  expended  on  the  present  project  up  to  June  80,  1888^  including 
outstanding  liabilities,  was  |10,468.62,  and  the  result  was  the  completion  of  the 
channel  to  its  full  width  and  depth  from  the  deep  water  opposite  the  village  of 
Lottery  to  a  point  near  the  lower  end  of  Major's  Island,  with  the  exception  of 
small  amounts  of  ledge  rock  which  extend  into  the  channel  near  Certain  Draw 
Point  and  at  Pawcatuck  Rock. 

OPKRATION8  DURING  THE  LAST  FISCAL  YEAR. 

At  the  beginning  of  the  last  fiscal  year  the  work  of  dredging  under  the  con- 
tract with  A.  J.  Beardsley  &  Son,  which  was  described  in  the  Annual  Report  of 
the  Chief  of  Engineers  for  1887,  was  in  progress  and  was  continued  until  August 
4,  1888,  when  the  funds  available  for  the  work  were  exhausted. 

During  the  fiscal  year  8,355.6  cubic  yards  of  material,  mainly  sand  and  gravel, 
and  6.92  cubic  yards  of  bowlders  over  2  tons  weight  were  excavated  from  the 
channel. 

Mr.  A.  H.  Dickens  was  the  local  inspector  of  the  work 

By  act  of  August  11,  1888,  Congress  appropriated  $10,000  for  continuing  the 
improvement.  A  project  for  the  expenditure  of  this  sum  was  accordingly  pre- 
pared and  was  approved  by  the  Chief  of  Engineers.  This  project  contemplates 
extending  the  channel  from  the  upper  end  of  the  work  under  the  last  contract 
towards  Westerly  as  far  as  the  funds  will  permit,  and  the  removing  of  such  small 
areas  of  ledge  rock  as  may  be  uncovered  by  dredging,  and  affording  such  relief 
as  the  commerce  may  require  at  the  shoalest  places  above  the  main  work. 

Advertisements  for  proposals  for  dredging  under  this  project  were  published 
December  8,  1888.  One  proposal  was  received  and  was  opened  January  8, 1889. 
It  was  not  made  in  accordance  with  the  specifications,  and  the  price  bid  was  ex- 
cessive. The  proposal,  therefore,  was  rejected  and  the  work  was  re-advertised 
April  2,  1889.  Proposals  under  this  advertisement  were  opened  April  28, 1889, 
and  were  also  rejected  Abstracts  of  the  proposals  received  under  both  the  above 
advertisements  will  be  found  in  the  appended  tables. 

Arrangements  for  continuing  the  work  by  hire  of  plant  and  labor  in  open  mar- 
ket were  in  progress  at  the  close  of  the  fiscal  year. 

WORK  REQUIRED  TO  COMPLETE  THE  EXISTING  PROJECT. 

The  work  required  to  complete  the  existing  project  is  the  dredging  of  the 
channel  to  a  depth  of  8  feet  at  mean  low  water  and  width  of  100  feet  from  the 
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upper  end  of  the  present  work  to  Westerly,  and  a  width  of  40  feet  between  the 
upper  and  lower  wharves  of  that  town;  also  the  removal  of  the  ledge  rock  near 
Certain  Draw  Point  and  Pawcatuck  Rock. 

OFSBATIONtt    CONTEMFLATED    FOR    THE    FISCAL     TEAR    ENDIKO    JUNE    80,    1890. 

It  is  proposed  to  continue  the  work  of  widening  and  deepening  the  channel, 
according  to  the  new  project,  as  far  toward  Westerly  as  the  funds  will  admit,  and 
also  to  afford  such  relief  as  the  commerce  of  the  river  may  require  at  the  shoalest 
places  in  advance  of  the  main  work,  and  to  remove  the  points  of  ledge  rock  re- 
ferred to  above. 

Pawcatuck  River  is  in  the  collection  districts  of  Providence  and  Stoniugton. 
the  dividing  line  passing  through  the  river.  Providence  and  Stonington  are  the 
nearest  ports  of  entry.  The  revenue  collected  in  the  last  fiscal  year  was:  Provi- 
dence, $260,818.27;  Stonington,  |1,875.50.  The  nearest  light  houses  are  the 
Stonington  and  Watch  Hill  lights.  The  nearest  fortification  is  Fort  Trumbull, 
New  London,  Conn. 

■ 

MONET  STATEMENT. 

July  1,  1888,  amount  available $899  00 

Amount  appropriated  by  act  of  August  11,  1888 10,000  00 

10,399  00 
July  1, 1889,  amount  expended  during  fiscal  year,  exclusive 

of  liabilities  outstanding  July  1,  1888 $789  77 

July  1,  1889,  outstanding  liabilities 35  88 

826  15 

July  1,  1889,  balance  available 9,573  85 

Amount  (estimated)  required  for  completion  of  existing  project 16,637  00 

Amount  that  can  be  profitably  expended  in  fiscal  yetir  ending  June 
80.  1891 16,637  00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and  harbor 
acto  of  1866  and  1867. 
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WORK    REQUIRED  TO  COMPLETE. THE  EXISTING  PROJECT. 

» 

The  work  required  to  complete  the  existing  project  is  the  dredging  of  a  narrow 
strip  along  the  western  edge  of  the  750-foot  channel  around  and  to  tlie  eastward 
of  the  dolphin  on  the  Godt  Island  Spit ;  the  remainder  of  the  excavation  within 
the  harhor  of  the  anchorage  area  of  18  feet  depth,  and  the  excavation,  also  within 
the  harbor,  of  the  anchorage  area  of  10  feet  depth ;  also  the  building  of  addi- 
tional jetties  outside  of  Goat  Island  whenever  they  may  be  required  to  arrest  the 
drift  of  littoral  sand  and  gravel  into  the  harbor  entrance. 

OPERATIONS  CONTEMPLATED  FOR  THE  FISCAL  YEAR  ENDINO  JUNE  90,  1890. 

It  is  proposed  to  complete  the  15-foot  channel  as  projected,  and  extend  the 
anchorage  area  as  far  as  possible  to  the  east  and  south. 

Newport  is  in  the  collection  district  of  Newport  and  is  a  port  of  entry.  The 
amount  of  revenue  collected  at  Newport  in  the  last  fiscal  year  was  $2,901.89. 
The  nearest  light-houses  are  Lime  Rock  and  Newport  (Goat  Island)  lights.  The 
nearest  fortification  is  Fort  Adams,  Newport,  R.  I. 

MONET  STATEMENT. 

July  1,  1888,  amount  available $77  80 

Amount  appropriated  by  act  of  August  11,  1888 12,000  00 


$12,077  80 
July  1,  1889,  amount  expended  during  fiscal  year,  exclu- 
sive of  liabilities  outstanding  July  1,  1888 $1,200  05 

July  1,  1889,  outstanding  liabilities 164  88 

1,364  98 


July  1,  1889,  balance  available $10,713  82 


Amount  (estimated)  required  for  completion  of  existing  project $40,000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
80,  1891 80,000  00 

Submilted  in  compliance  with  requirements  of  sections  2  of  river  and  harbor 
acu  of  1866  and  1867. 
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Ah$traet  of  proposals  for  dredging  at  Newport  Harbor,  Kkode  Island,  received  at 
Engineer  Office,  XT.  8.  Army,  Newport,  R.  I.,  in  response  to  advertisement  dated 
Decembers,  1888,  and  opened  at  IS  o'clock,  noon,  on  Tuesday,  the  8th  day  of  Jan- 
uary, 1889. 


[To  be  Gommenced  on  or  before  March  16,  IMO,  and  completed  on  or  before  Angast  15, 1889.1 


No. 


Name  and  addreae  of  bidder. 


tl 
t3 


J.  H.  Fenner,  Jersey  City,  N.  J. . . 
W.H. Beard,  Brooklyn, N.  Y.... 
Bralnard  Bros.,  New  York,  N.  Y. 


Removing 
bowldera 
exceeding 

1  cable 
yard,  per 
cubic  yard. 


Removing 
other  bowl- 
ders and 
dredging, 
per  cubic 
yard.* 


CenU. 


34H 
36 

869^ 


*  Meaanred  In  aoows. 


t  Informal. 


Abstraei  of  proposals  for  dredging  at  Newport  Harbor,  Rhode  Island,  received  at 
Engineer  Office,  U.  8.  Army,  Newport,  R.  I,  in  response  to  advertisement  dated 
April  2,  1889,  and  opened  at  12  o'clock,  noon,  on  Tuesday,  the  SSd  day  of  April, 
1889. 


[To  be  commenced  on  or  before  May  16, 1889,  and  completed  on  or  before  Jnly  1, 1800.] 


No. 


2 
8 


Name  and  addreaa  of  bidder. 


W.  H.  Beard,  Brooklyn,  N.  Y 

Hartford  Dredging  Co.,  Hartford,  Conn. 
Brainard  Bros.,  New  York,  N.  Y 


Removing 
bowlders 

exceeding 
1  cubic 

yard,  per 

cubic  yard. 


$0  41)i 
10  00 


Removing 
other  bowl- 
ders and 
dredging, 
per  cubic 
yard.* 


Centt, 


43 
43 


*  Measured  in  place. 


t  Jnfonnal. 
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COMMERCIAL  STATISTICS. 


[Famished  by  Mr.  J.  H.  Cozsena,  oollector  of  cntt'omB.] 
RECEIPTS  TEAR  ENDING  JUNE  80,    1889. 


Articles. 


Spruce  plank  and  boards feet. . 

Shingles 

Hemlock  boards 

Pine  boards 

Laths 

Coal tons.. 


Quantity. 

890,000 

7,036,000 

271,000 

26,600 

10,363,400 

60,000 


Articles. 


Lime bbls.  ■ 

Cement ** .  ^ 

Brick. 

Lumber feet.. 

Hay tons.. 

Orain bushels. . 


Qasnlltj. 

17,000 

13,000 

9,000.000 

14,000,000 

lifiOO 

40.000 


During  the  year  about  five  thousand  vessels  of  all  classes  have  arrived  at  this 
port.  Of  these  twenty-nine  entered  from  foreign  ports,  and  discharged  cargoes 
valued  at  $16,271.92.  There  are  one  hundred  and  forty-three  vessels  owned  aod 
hailing  from  this  port,  viz. :  one  hundred  and  thirteen  sail,  thirty  steam,  the  ton- 
nage of  which  is  7,694.54  gross,  6,251.60  net.  The  tonnage  of  the  largest  vessel 
enrolled  at  this  port  is  728.75  gross,  718.68  net,  and  draws  when  loaded  about  13 
feet ;  the  tonnage  of  the  smallest  licensed  vessel  is  2.75  gross,  2.17  net 


HARBOR  OP  REFUGE  AT  BLOCK  ISLAND,   RHODE  ISLAND. 

This  island  is  a  part  of  the  State  of  Rhode  Island;  it  is  14  miles  east  of  Mod- 
tauk  Point,  the  eastern  end  of  Long  Island,  and  its  nearest  point  is  about  10 
miles  from  the  mainland.  Besides  the  wants  of  the  mackerel-fleet  and  the  gen- 
eral coast  navigation  the  island  is  an  important  point  on  our  shores  for  ocean 
navigation.  It  has  a  signal  station  connected  by  submarine  telegraph  with  the 
mainland.  Vessels  are  passing  the  island  at  all  times  and  on  all  sides  of  it,  and 
its  position  renders  it  of  national  importance.  The  object  of  the  improvement 
is  to  furnish  a  harbor  of  refuge  for  vessels  engaged  in  foreign  and  coastvise 
commerce.    The  mean  rise  and  fall  of  the  tide  is  about  8  feet. 


ORIOmAL  CONDITION. 


Before  the  construction  of  the  present  harbor  of  refuge  Block  Island  had  no 
Jiarbor  which  al^orded  protectipn  for  Recked  vessel?.    The  only  ones  used  were 
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open  boats,  which,  on  the  approach  of  storms,  were  hauled  up  on  the  beach  by 
oxen.    The  largest  of  these  boats  were  of  about  10  tons  burden. 

PLAI9B  OF  THE  WORK. 

The  original  project  and  its  subsequent  modifications  provided  for  a  harbor  of 
refuge  on  the  eastern  side  of  the  island,  consisting  of  an  inner  harbor  or  basin 
for  small  vessels  and  an  exterior  harbor  for  large  ones.  The  basin  was  to  be 
about  250  by  800  feet  in  area,  and  inclosed,  with  the  exception  of  an  opening  of 
80  feet  in  width.  The  exterior  harbor  was  to  be  formed  by  a  riprap  breakwater, 
which  has  been  built.  About  800  feet  from  the  sea  end  of  this  breakwater, 
which  is  1,000  feet  long,  a  gap  200  feet  long  was  left  for  the  convenience  of  ves- 
sels. The  present  project  contemplates  the  filling  of  this  gap  and  restoring  the 
breakwater  to  its  original  dimensions,  the  enlargement  of  the  inner  harbor,  and 
the  removal  of  a  shoal  along  the  western  side  of  the  breakwater.  A  plat  of 
Block  Island,  showing  the  postion  of  the  harbor  of  refuge  and  a  plan  of  the 
works,  may  be  found  in  the  Report  of  the  Chief  of  Engineers  for  1885.  vol.  1, 
pages  612,  618. 

AMOUNT  EXPENDED  AND  RESULTS  TO  JUNE  80.    1888. 

The  total  expenditure  up  to  June  80.  1B88,  including  liabilities  outstanding  at 
that  date,  was  9889.008.72.  The  inner  harbor  and  the  main  breakwater,  built  in 
prolongation  of  the  eastern  side  of  the  inner  harbor  and  extending  1,900  feet 
from  the  shore,  were  constructed  in  the  years  1870  to  1879,  inclusive.  The  util- 
ity of  the  work  at  once  became  apparent.  In  stormy  weather  the  inner  harbor 
especially  was  filled  with  fishermen  and  coasters,  and  it  soon  became  necessary 
to  increase  its  depth  from  7  feet,  to  which  it  had  been  dredged  in  the  first  in- 
stance, to  9  feet  at  mean  low  water.  A  strong  jetty  had  been  built  out  from  the 
cliff  to  the  eastward  of  the  inner  harbor  and  a  masonry  wall  constructed  on  the 
inside  of  the  crib-work  forming  the  eastern  side  of  the  inner  harbor.  The  filling 
of  the  gap  in  the  main  breakwater  had  been  carried  to  an  extent  sufficient  to  keep 
out  the  sea  which  was  formerly  driven  through  it  into  the  outer  harbor  in  east- 
erly storms.  The  timber  jetty  filled  with  stone  forming  the  shore  end  of  the 
western  wall  of  the  enlarged  inner  harbor  had  been  finished,  and  the  construc- 
tion of  its  north  wall  had  been  commenced. 

OPERATIONS  DURING  THE  LAST  FISCAL  TEAR. 

At  the  beginning  of  the  last  fiscal  year  operations  were  in  progress  under  a 
contract  with  William  H.  Molthrop  &  Co.,  which  was  described  in  the  Annual 
Jieport  of  the  Chief  of  Engineers  for  1887,  and  w^r^  pon tinned  until  the  early 
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part  of  November,  1888,  when  work  was  suspended  by  reason  of  bad  weather. 
It  was  resamed  in  February,  1889,  and  completed  as  far  as  the  funds  applicable 
to  this  contract  permitted.  Three  thousand  five  hundred  and  thirty  tons  of  rip- 
rap granite  were  placed  in  the  north  wall  of  the  inner  harbor  during  the  fiscal 
year.    Mr.  F.  I.  Angell  was  local  inspector  of  the  work. 

By  act  of  August  11,  1888,  Congress  appropriated  the  following  amounts  for 
continuing  the  improvement  of  this  harbor :  Four  thousand  dollars  for  the  break- 
water, $6,000  for  the  inner  harbor,  and  $5,000  for  removing  sand-bar  at  the  en- 
trance to  the  harbor.  A  project  for  the  application  of  these  funds  was  accord- 
ingly prepared  and  was  approved  by  the  Chief  of  Engineers.  The  project  coo- 
templates  the  completion  of  the  filling  of  the  gap  in  the  main  breakwater  and 
the  restoration  of  the  breakwater  to  ita  original  dimensions,  the  continuation  of 
the  construction  of  the  riprap  walls  of  the  enlarged  harbor,  and  the  removal,  by 
dredging,  of  the  shoal  extending  along  the  western  side  of  the  breakwater.  Ad- 
vertisements for  proposals  for  carrying  on  the  work  at  Block  Island  were  pub- 
lished, as  follows : 

April  3,  1889,  for  dredging ;  proposals  to  be  opened  May  8,  1889.  April  3, 
1889,  for  riprap  granite  for  the  inner  harbor,  and  April  15,  1889,  for  riprap  gran- 
ite and  chip-stone  for  the  breakwater  to  be  opened  May  3  and  15,  1889,  respect- 
ively. No  proposals  were  received  for  the  dredging.  One  bid  for  the  inner 
harbor  work  and  one  for  the  breakwater  were  received.  Both  were  rejected  as 
excessive. 

Arrangements  for  continuing  the  work  by  hire  of  labor  and  purchase  or  hire 
of  plant  in  open  market  were  in  progress  at  the  close  of  the  fiscal  year. 

THB  WHABF  AT  BLOCK  ISLAND. 

In  the  annual  reports  of  the  officer  in  charge  for  some  years  past  attention  has 
been  called  to  the  dilapidated  and  dangerous  condition  of  the  wharf.  It  is  on 
the  land  side  of  the  inner  harbor  and  was  built  by  the  United  States  for  purposes 
of  construction  of  that  work.  Since  completion  of  the  inner  harbor  the  only 
use  of  the  wharf  by  the  Government  has  been  for  the  purpose  of  landing  mails 
and  supplies  for  the  light-houses,  etc.  This  use  it  is  thought  does  not  warrant 
an  estimate  for  its  repair  or  reconstruction,  which  would  cost  perhaps  |2,500. 

In  his  annual  report  for  the  year  1886,  Colonel  Elliot,  for  reasons  which  were 
fully  set  forth,  recommended  that  this  wharf  be  turned  over  to  the  town  of  New 
Shoreham,  the  corporate  name  of  Block  Island,  and  that  the  following  provision 
be  attached  to  the  item  for  Block  Island  in  the  next  river  and  harbor  bill : 

Provided^  That  the  wharf  on  the  land  side  of  the  inner  harbor  may  be  turned 
over  to  the  town  of  New  Shoreht^m  for  the  public  use  of  said  town  ;  but  no  tolls 
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or  charges  shall  ever  be  exacted  for  the  use  of  said  wharf  by  public  vessels  of  the 
United  States,  or  freight  carried  in  such  vessels. 

And  I  would  respectfully  renew  the  recommendation. 

During  the  past  year  the  wharf  has  been  temporarily  repaired  by  the  citizens 
of  Block  Island  at  their  own  expense.  The  location  of  the  wharf  may  be  seen 
in  the  plat  published  at  page  613  of  the  Annual  Report  of  the  Chief  of  Engineers 
for  1885. 

WOBX  BEqUIBBD  TO  COHFLETE    THE  EXISTING  PROJECT. 

The  work  required  to  complete  the  existing  project  is  the  completion  of  the 
filling  of  the  gap  in  the  main  breakwater,  the  restoration  of  the  breakwater  to 
its  original  dimensions,  the  enlargement  of  the  inner  harbor,  and  the  removal  of 
the  sand  bar  formed  along  the  western  side  of  the  breakwater. 

OFBRATIONB  COMTSMFLATED  FOB  THE  FISCAL  YEAR  EMDINO  JUNE  80,   1890. 

It  is  proposed  to  apply  the  amount  available  July  1, 1889,  to  the  continuation  of 
the  work,  according  to  the  existing  project. 

Block  Island  is  in  the  Newport  collection  district,  and  Newport  is  the  nearest 
port  of  entry.  The  revenue  collected  at  Newport  in  the  last  fiscal  year  was 
#2,901.89.  There  is  no  duty  collected  at  the  island.  The  value  of  the  harbor  is 
mainly  as  a  harbor  of  refuge.  There  are  several  lights  at  the  island.  The  near- 
est fortification  is  Fort  Adams,  R.  I. 

liONBT  STATEMENT. 

July  1,  1888.  amount  available $776  79 

Amount  appropriated  by  act  of  August  11,  1888 15,000  00 

$15,776  79 
July  1,  1889,  amount  expended  during  fiscal  year,  exclu- 
sive of  liabilities  ouUtanding  July  1,  1888 $1,892  67 

July  1,  1889,  outstanding  liabilities 80  00 

$1,922  67 

July  1,  1889,  balance  available 

Breakwater $3.683  78 

Inner  harbor 5,295  43 

Removing  sand-bar 4,924  91 

13,854  12 
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Amount  (estimated)  required  for  completion  of  existing  project |80,000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,  1891 80,000  000 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867. 


Abstract  of  proposals  for  fumiiMng  and  placing  riprdp  granite  in  the  north  vaU  of 
ihe  inner  harbor  at  Block  Island,  R.  /..  received  at  Engineer  QfflcB,  U,  8,  Army, 
Neiopoi't,  B.  L,  in  response  to  advertisement  dated  April  3,  1889,  and  opened  at 
12  o'clock,  noon,  on  Friday,  the  3d  day  of  May,  1889, 

[Work  to  be  commenced  on  or  before  May  16, 1880,  and  completed  on  or  before  Bepc.  16, 1880.] 


No. 

Name  and  address  of  bidder. 

Price  per 

ton  of  2,000 

pounds. 

1 

Wm.  H.  Moltbrop  &  Co..  New  London.  Conn > 

il72 

Abstra^ct  of  proposals  for  furnishing  and  placing  riprap  granite  and  eh^  stone  on 
the  breakwater  at  Block  Island,  B.  I, ,  received  at  Engineer  office,  U.  8.  Army, 
Newport,  B.  /.,  in  response  to  advertisement  dated  April  15 ^  1889,  and  opened  at 
IS  o'clock,  noon,  on  Wednesday,  the  15th  day  of  May,  1889. 

[Work  to  be  commenced  on  or  before  July  15, 1889,  and  completed  on  or  before  Oct.  15, 188B.J 


No. 

Name  and  address  of  bidder. 

> 

Price  per 

ton  of  i.OW 

pounds. 

1 

Wm.  H.  MolthroD  &  Co..  New  London.  Conn •• 

$1.96 

COMMERCIAL  BTATIBTIC8. 
[Famished  by  Hon.  Nicholas  Ball,  Block  Island.] 

Report  on  the  arrival  and  departure  of  steam  and  sailing  vessels,  together  with 
imports  and  exports,  to  and  from  Block  Island  for  the  year  ending  December 
81,  1888. 

Coal  received  (about) tons,        5,500 

Iron  received  (about) **  275 

Grain  received  (about) bushels,      15,600 
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Lumber  ireCeived  (about) feet,  4,800,000 

Genera]  Merchandise,  not  included  in  the  above,  imported  and  ex- 
ported, tons 15,500 

AHRIVAL8  AND  DEPARTURES  FOR  THE  YEAR. 

Steamers  from  50  io  1,000  tons,  drawing  from  8  to  10  feet  of  water 2,200 

Sailing  yessels,  from  10  to  200  tons,  from  2  to  6  feet  draught  (about). . .  116.000 


IMPROVEMENT    OF   PAWCATUCK    RIVER,    RHODE   ISLAND    AND 

CONNECTICUT. 

The  navigable  part  of  Pawcatuck  River  extends  from  the  manufacturing  town 
of  Westerly  to  Little  Narragansett  Bay,  into  which  it  empties.  The  approach  to 
the  river  is  through  Stonington  Outer  Harbor  and  Little  Narragansett  Bay,  and 
the  object  of  the  improvement  is  to  deepen  and  widen  the  river  channel  leading 
from  this  bay  to  Westerly. 

The  mean  rise  and  fall  of  the  tide  is  2.60  feet  at  the  mouth  of  the  river  and  2.80 
feet  at  Westerly. 

ORIGINAL   CONDITION. 

Before  improvement  the  channel  was  crooked  and  obstructed  by  numerous 
shoals,  on  some  of  which  there  was  but  1^  feet  at  mean  low  water. 

PLANS   OF    IMPROVEMENT. 

By  means  of  appropriations  made  in  the  years  1871-75,  the  river  was  improved 
by  the  United  States  by  the  excavation  of  a  channel  5^  feet  deep  at  mean  low 
water  and  75  feet  wide  below  the  wharves  and  from  35  to  40  feet  wide  between 
the  lower  and  upper  wharves.  The  present  project  contemplates  the  widening  of 
the  channel  to  100  feet  below  the  wharves  and  by  an  additional  width  of  two  cuta 
of  an  ordinary  dredging-machine,  or  about  40  feet  between  the  lower  and  the 
upper  wharves,  also  the  deepening  of  the  entire  channel  to  8  feet  at  mean  low 
water. 

A  plat  of  Pawcatuck  River,  showing  the  channel-lines  under  the  present  pro- 
ject, was  published  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1885, 
Part  I,  pages  623-625. 
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AMOUNT  EXPENDED  AND  RESULTS  TO  JUNE  30,    1888. 

The  amount  expended  on  the  present  project  up  to  June  30,  1888.  including 
outstanding  liabilities,  was  |10,463.62,  and  the  result  was  the  completion  of  the 
channel  to  its  full  width  and  depth  from  the  deep  water  opposite  the  village  of 
Lottery  to  a  point  near  the  lower  end  of  Major's  Island,  with  the  exceptloo  of 
small  amounts  of  led^e  rock  which  extend  into  the  channel  near  Certain  Draw 
Point  and  at  Pawcatuck  Rock. 

OPERATIONS  DURING  THE  LAST  FISCAL  YEAR. 

At  the  beginning  of  the  last  fiscal  year  the  work  of  dredging  under  the  con- 
tract with  A.  J.  Beardsley  &  Son,  which  was  described  in  the  Annual  Report  of 
the  Chief  of  Engineers  for  1887,  was  in  progress  and  was  continued  until  August 
4,  1888,  when  the  funds  available  for  the  work  were  exhausted. 

During  the  fiscal  year  8,355.6  cubic  yards  of  material,  mainly  sand  and  gravel, 
and  5.02  cubic  yards  of  bowlders  over  2  tons  weight  were  excavated  from  the 
channel. 

Mr.  A.  H.  Dickens  was  the  local  inspector  of  the  work 

By  act  of  August  11,  1888,  Congress  appropriated  $10,000  for  continuing  the 
improvement.  A  project  for  the  expenditure  of  this  sum  was  accordingly  pre- 
pared and  was  approved  by  the  Chief  of  Engineers.  This  project  contemplates 
extending  the  channel  from  the  upper  end  of  the  work  under  the  last  contract 
towards  Westerly  as  far  as  the  funds  will  permit,  and  the  removing  of  such  small 
areas  of  ledge  rock  as  may  be  uncovered  by  dredging,  and  affording  such  relief 
as  the  commerce  may  require  at  the  shoalest  places  above  the  main  work. 

Advertisements  for  proposals  for  dredging  under  this  project  were  published 
December  8,  1888.  One  proposal  was  received  and  was  opened  January  8, 1889. 
It  was  not  made  in  accordance  with  the  specifications,  and  the  price  bid  was  ex- 
cessive. The  proposal,  therefore,  was  rejected  and  the  work  was  re-advertised 
April  2,  1889.  Proposals  under  this  advertisement  were  opened  April  28, 1889, 
and  were  also  rejected  Abstracts  of  the  proposals  received  under  both  the  above 
advertisements  will  be  found  in  the  appended  tables. 

Arrangements  for  continuing  the  work  by  hire  of  plant  and  labor  in  open  mar- 
ket were  in  progress  at  the  close  of  the  fiscal  year. 

WORK  REQUIRED  TO  COMPLETE  THE  EXISTING  PROJECT. 

The  work  required  to  complete  the  existing  project  is  the  dredging  of  the 
channel  to  a  depth  of  8  feet  at  mean  low  water  and  width  of  100  feet  from  the 
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upper  end  of  the  present  work  to  Westerly,  and  a  width  of  40  feet  between  the 
upper  and  lower  wharves  of  that  town;  also  the  removal  of  the  ledge  rock  near 
Certain  Draw  Point  and  Pawcatuck  Rock. 

OPJBBATIONi    CONTEMPLATED    FOB    THE    FISCAL     TEAR    ENDING    JUNE    80,    1890. 

It  is  proposed  to  continue  the  work  of  widening  and  deepening  the  channel, 
according  to  the  new  project,  as  far  toward  Westerly  as  the  funds  will  admit,  and 
also  to  afford  such  relief  as  the  commerce  of  the  river  may  require  at  the  shoalest 
places  in  advance  of  the  main  work,  and  to  remove  the  points  of  ledge  rock  re- 
ferred to  above. 

Pawcatuck  River  is  in  the  collection  districts  of  Providence  and  Stoniugton, 
the  dividing  line  passing  through  the  river.  Providence  and  Stonington  are  the 
nearest  ports  of  entry.  The  revenue  collected  in  the  last  fiscal  year  was:  Provi- 
dence, 1260,818.27;  Stonington,  |1, 875.50.  The  nearest  light  houses  are  the 
Stonington  and  Watch  Hill  lights.  The  nearest  fortification  is  Fort  Trumbull, 
New  London,  Conn. 

MONEY  STATEMENT. 

July  1,  1888.  amount  available $899  00 

Amount  appropriated  by  act  of  August  11,  1888 10,000  00 

10,399  00 
July  1, 1889,  amount  expended  during  fiscal  year,  exclusive 

of  liabilities  outstanding  July  1,  1888 $789  77 

July  1,  1889,  outotanding  liabilities 85  88 

825  15 

July  1,  1889,  balance  available 9,573  85 

Amount  (estimated)  required  for  completion  of  existing  project 16,637  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30.  1891 16,637  00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and  harbor 
acts  of  1866  and  1867. 
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Abstract  of  proposals  for  dredging  in  Pawcatuck  River,  Rhods  Island,  reeeked  ai 
Engineer  Office,  U.  S,  Army,  I^ewport,  R,  I.,  in  response  to  adoertisemeni  dated 
December  8,  1888,  and  opened  at  12  o'clock,  noon,  on   Tuesday,  the  8th  day  of 
January,  1889. 

[To  be  commenced  on  or  before  March  15, 1889,  and  completed  on  or  before  Angost  15, 18S)J. 


Xo. 


Name  and  addreaa  of  bidder. 


Removing 
bowlders 

exceeding 

1  cubic 

yard,  per 

cubic  yard. 


fl     J.  H.  Fennor,  Jersey  City,  N.  J. 


Measured  in  scows. 


t  Informal. 


Removing 

other  bowl- 

den  and 

dredging 

per  cubic 

yard.* 


CenU. 
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Abstract  of  proposals  for  dredging  in  Paxccatuck  River,  Rhode  Island,  receitedat 
Engineer  Office,  U.  8.  Army,  Newport,  R.  I,  in  response  to  advertisement  dated 
April  2,  1889,  and  opened  at  12  o'clock,  noon,  on  Tuesday,  the  23rd  day  of  April, 
1889. 

[To  be  commenced  on  or  before  May  15, 1889,  and  completed  on  or  before  July  1, 1890] 


E.  M.  Payn,  Albany,  N.  Y 


Hartford  Dredging  Company,  Hartford,  Conn 


Removing 
bowlders 
exceeding 
1  cubic 
yard,  per 
cubic  yaid. 

Removing 
other  bowi- 
den  and 
dredging 
per  cubic 
yard.* 

$10  00 
10  00 

*  Measured  in  place. 


Coal. 
Sand. 


COMMERCIAL  STATISTICS. 
[Furnished  by  Messrs.  Maxson  8t  Co.,  Westerly,  R.  I.] 

Receipts  at  Westerly  by  toaier. 


tons. 


(t 


JrfUmber , ,  .f^t, 


18,894 

892 

4,152,167 
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Brickfl 1,195.700 

Grain bushels,  71,000 

Pig-iron tons,  .   925 

ShipmenU. 

Stone tons,  2,180 

Number  of  passengers  carried  by  steamers (about)  50,000 


PRELIMINARY  EXAMINATON  OF  ENTRANCE  TO   POINT  JUDITH 

POND,  WEST  OP  POINT  JUDITH,  RHODE  ISLAND.  WITH  A 

VIEW  TO  ESTABLISHING  A  HARBOR  OP  REFUGE. 

Enginbkr  Office,  U.  S.  Abht, 

Newport,  R.  I.,  December  14,  1888. 

Gbnekal  :  In  compliance  with  instructions  contained  in  Department  letter  of 
September  29,  1888,  I  have  the  honor  to  submit  the  following  report  upon  the 
preliminary  examination  of  entrance  to  Point  Judith  Pond,  west  of  Point  Judith, 
Rhode  Island,  provided  for  in  the  river  and  harbor  act  of  August  11,  1888,  and 
made  by  Capt.  T.  L.  Casey,  Corps  of  EDgineers,  on  the  11th  of  October  last: 

Point  Judith  Pond  is  located  in  the  southeastern  part  of  the  town  of  Kings- 
ton, R.  I  ;  is  about  8  miles  in  length,  and  varies  from  one-half  mile  to  1  mile  in 
breadth.  It  is  connected  with  the  ocean  by  a  narrow,  tortuous  channel  having  a 
depth  of  from  8  to  8  feet  at  mean  low  water. 

The  low  water  level  in  the  pond  is  about  2.5  feet  above  that  of  the  ocean.  The 
mean  range  of  the  tide  in  the  latter  is  about  3  feet,  and  in  the  former  is  said  to 
vary  from  6  to  9  inches. 

A  careful  survey  of  this  locality  was  made  in  1878,  under  the  direction  of  Gen. 
Warren,  a  report  on  which  may  be  found  in  the  Annual  Report  of  the  Chief  of 
Engineers  for  1874,  pages  117-120. 

The  examination  just  made  by  Captain  Casey  shows  that  since  the  date  of  Gen. 
Warren's  report  the  branch  forming  the  outlet  to  the  pond  has  materially  deep- 
ened and  that  the  level  of  the  pond  has  been  somewhat  reduced.  It  was  found 
in  1873  that  this  level  was  4.5  feet  above  mean  low  water,  and  the  water  almost 
entirely  fresh.  Captain  Casey  estimates  that  the  low  level  of  the  pond  can  not 
be  more  than  2.5  feet  above  low  tide  in  the  ocean,  and  at  high  tide  strong  cur- 
rents enter  the  pond,  and  further  states  that  if  a  navigable  channel  200  feet  wide 
and  7  feet  deep  were  excavated  as  indicated  on  the  diagram  marked  A  the  depth 
of  the  pond  would  be  reduced  by  that  much. 

On  the  accompanying  sketch  the  curves  of  equal  depth  have  been  plotted  from 
the  map  of  General  Warren's  survey. 
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Captain  Casey  says  *'  it  would  be  perfectly  feasible  to  excavate  a  chanDel  into 
the  entrance  of  the  harbor  to  a  depth  of  7  feet  at  mean  low  tide."  He  estimates 
that  this  would  produce  a  tidal  current  of  about  8  miles  per  hpur,  and  that  the 
depth  of  the  pond  would  thereby  be  reduced  about  3.5  feet. 

A  harbor  of  refuge  might  also  be  established  at  the  entrance  to  the  pond  with 
the  same  facility  as  at  any  other  point  on  the  sea-coast  which  afforded  no  mate- 
rial advantages  therefor,  but  could  not  be  maintained  unless  by  constant  dredging- 

The  cost  of  building  breakwaters  to  inclose  an  area  of  one-fourth  of  a  square 
mile,  with  an  average  depth  of  20  feet,  is  roughly  estimated  at  $800,000,  and  the 
original  cost  of  ex«avatiog  a  channel  into  the  pond  to  a  depth  of  7  feet  at  mean 
tide  is  roughly  estimated  at  $40,000.  Perhaps  it  could  be  maintained  by  an 
annual  expenditure  somewhat  less  than  this  amount. 

General  Warren,  in  his  report  on  this  locality,  says  : 

To  secure  an  artificial  enlargement  of  the  outlet,  extensive  stone  jetties  would 
be  required  on  each  side  to  prevent  the  opening  being  filled  with  saad,  and  even 
these,  unless  of  very  great  extent,  would  be  of  doubtful  effect,  for  the  beach  is 
composed  of  shifting  sand,  exposed  to  the  full  force  of  the  ocean  waves. 

The  village  of  Wakefield  is  situated  at  the  head  of  this  pond,  and  if  vessels  of 
moderate  draught  can  be  made  to  reach  it  the  people  would  be  much  benefited ; 
but  the  cost  of  making  suitable  works  to  effect  this  would  be  so  great  that  noth- 
ing but  the  commerce  of  a  great  city  like  New  York  would  justify  the  attempt. 
There,  an  artificial  harbor  costing  millions  could  be  afforded,  and  only  under  its 
shelter  could  the  beach  be  kept  permanently  open.  I  therefore  submit  no  esti- 
mate for  improvement. 

The  present  and  prospective  demands  of  commerce  justify  a  small  harbor  of 
refuge  in  this  vicinity.  Such  a  harbor  is  recommended  in  my  report  of  the  pre- 
liminary examination  of  coast  near  life-saving  station,  East  Point  Judith,  which 
is  about  2  miles  east  of  the  entran  ce  to  Point  Judith  Pond. 

In  my  opinion  the  entrance  to  Point  Judith  Pond,  west  of  Point  Judith,  is  not 
worthy  of  improvement,  with  a  view  to  constructing  a  harbor  of  refuge.  A 
copy  of  Captain  Casey's  report  is  inclosed  with  my  report  of  preliminary  exami- 
nation of  East  Point  Judith.* 

Point  Judith  Pond  is  in  the  collection  district  of  Newport,  which  is  a  port  of 
entry.  The  amount  of  revenue  collected  at  Newport  in  the  last  fiscal  year  was 
$2,184.51.  The  nearest  light-house  is  Point  Judith  Light.  The  nearest  fortifi- 
cation is  the  fort  on  Dutch  Island,  Rhode  Island.  The  population  of  South 
Edngston  by  the  Rhode  Island  State  census  of  1885,  was  5,549. 

Very  respectfully,  your  obedient  servant, 

W.   R.    LrVBRMORE, 

Major  of  Mgineert. 
The  Chief  of  Enginbers,  U.  S.  A. 

*  Copy  8nbinltt«d  herewith. 
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hetort  of  captain  thomas  l.  cabey,  corps  of  engineers. 

Engineer  Office,  U.  8.  Army, 
Newport,  R.  I.,  Octobet  13,  1888. 

Sir:  The  following  is  a  report  of  the  preliminary  examination  of  Point  Judith 
Pond  and  the  coastline  thence  to  Point  Judith,  R.  I.,  with  a  view  to  the  estab- 
lishment of  harbors  of  refuge. 

On  the  morning  of  October  11,  the  party  set  out  from  the  upper  end  of  the 
upper  pond  in  a  small  steam-launch  belonging  to  Mr.  Jrh.  P.  Robinson  and 
brother,  of  Wakefield.  A  sounding-rod  had  been  provided  graduated  to  feet. 
Soundings  were  taken  at  intervals  of  about  a  fifth  of  a  mile.  The  course  lay 
down  the  upper  pond  to  the  Narrows;  thence  in  a  nearly  straight  course  to  the 
interval  between  Gardiner's  Island  and  a  smaller  island  lying  immediately  to  the 
eastward  and  thence  in  a  gentle  curve  to  High  Point. 

As  indicated  on  the  accompanying  map,  the  soundings  taken  show  that  from 
the  upper  end  of  the  pond  to  a  point  nearly  opposite  Buff  Island,  a  distance  of 
about  2  miles,  a  channel  depth  of  about  10  feet  can  easily  be  obtained;  but  from 
the  latter  point  to  the  entrance  the  depth  became  rapidly  less,  and  in  order  to 
obtain  sufficient  depth  of  water  for  commercial  purposes  extensive  dredging  will 
be  necessary. 

At  a  point  about  one-half  a  mile  below  High  Point  the  party  left  the  launch 
because  of  the  eel -grass,  which  impeded  the  propeller,  and  took  to  a  flat  bottom 
skiff.  As  we  approached  the  entrance  along  the  dotted  line  on  the  map,  it  could 
be  seen  that  there  was  a  i>erceptible  current  setting  into  the  pond  and  into  the 
narrow  passage  forming  its  outlet.  This  current  became  so  strong  that  headway 
could  be  made  with  difficulty  against  it.  The  depth  in  the  narrow,  tortuous  out- 
let varied  from  8  to  8  feet.  The  tide  was  at  its  full  and  there  was  no  appearance 
of  a  bar  at  the  entrance.  As  the  mean  range  of  the  tide  on  the  coast  is  about  8 
feet  and  as  the  known  range  of  the  tide  in  the  pond  is  from  6  to  9  inches  it  fol- 
lows that  the  low  level  of  the  pond  can  not  be  much  more  than  2.5  feet  above 
mean  low  tide  in  the  ocean,  and  that  if  a  navigable  channel  200  feet  wide  and  7 
feet  deep  (at  mid-tide)  was  excavated,  as  indicated  on  the  diagram  marked  A,  the 
depth  in  the  pond  would  be  reduced  by  tiiat  amount  at  low  tide.  By  a  rough 
calculation,  assuming  the  area  of  the  pond  to  be  If  square  miles,  such  an  outlet 
as  that  just  indicated  would  accommodate  the  incoming  and  outflowing  tide  with 
a  current  of  8  miles  per  hour.  If  a  row  of  guide-piling  sheathed  with  planks 
be  driven  along  the  borders  of  the  artificial  channel  and  cut  off  at  a  height  of  8 
feet  above  the  high-water  level  it  would  serve  to  retain  the  current  for  purposes 
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of  deepening  the  channel  and  would  at  the  same  time  serve  as  a  catch  for  the 
loose  sand,  which  is  sometimes  extensively  shifted  by  the  wind. 

If  a  harbor  of  refuge  is  to  *be  built  on  the  coast  to  the  westward  of  Point 
Judith  it  would  seem  that  the  best  location  for  it  would  be  at  the  entrance  of  this 
pond,  where  it  would  serve  at  once  as  harbor  of  refuge  and  as  a  quiet  port 
wherein  vessels  might  discharge  cargoes  upon  lighters  which  could  then  be  towed 
up  the  pond  to  Wakefield. 

There  is  no  part  of  the  coast  between  the  entrance  and  Point  Judith  which 
could  be  advantageously  chosen  as  a  site  for  the  harbor  because  of  a  long 
ledge  which  extends  for  nearly  a  mile  in  a  south  by  easterly  direction  from  a 
point  nearly  one-half  mile  from  the  shore  near  the  entrance  of  the  pond.  This 
ledge  would  effectually  bar  the  progress  of  any  vessel  drawing  more  than  13  feet 
of  water  and  its  attempt  to  reach  such  a  harbor  from  the  southwest,  and  would 
at  all  times  be  dangerous. 

The  position  of  the  proposed  harbor  is  indicated  on  the  map. 

Proceeding  to  the  life-saving  station  at  Point  Judith,  the  captain  of  the  crew 
was  asked  his  opinion  as  to  the  position  and  nature  of  the  proposed  breakwater 
to  the  north  of  the  point.  The  position  of  the  breakwater,  as  traced  by  him,  is 
shown  on  the  map,  and  it  was  suggested  that  a  small  prolongation  at  right  angles 
to  the  axis  and  from  its  extremity  would  be  very  useful,  and  such  a  form  fsr 
superior  to  the  arc  of  a  circle. 

If  the  breakwater  be  built  in  this  position  it  is  suggested  that  it  be  capped  with 
large  rough-finished  stones,  so  that  it  could  serve  some  of  the  purposes  of  a  dock. 

On  reviewing  the  entire  project,  which  although  threefold  in  its  nature  is  in 
reality  only  one.  it  should  be  said  in  conclusion,  that  it  is  quite  possible,  and  as 
far  as  the  Wakefield  harbor  of  refuge  and  the  Point  Judith  breakwater  are  con- 
cerned, almost  a  necessity. 

Appended  (marked  B)  there  is  a  list  of  the  vessels  which  have  been  wrecked 
on  this  coast  from  the  Point  Judith  Pond  Inlet  to  a  point  midway  between  the 
point  and  Narragansett  Pier.  It  was  very  obligingly  furnished  by  the  captain 
of  the  life-saving  crew. 

Very  respectfully,  your  obedient  servant, 

Thos.  L.  Caset, 

Captain  of  Engineen. 

Maj.  W.  R.  LrvBRMORB, 

Corp9  of  Enffineers. 
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B.-'LUt  of  vessels  wrecked  near  Point  Judith,  ISSS-'SS. 


Names  wrecked. 

When 
wrecked. 

Valuation 
of  vessels. 

$4,000 

28,000 

4,000 

2,000 

8,000 

6,000 

3,000 

12,000 

110.000 

1,200 

26.000 

10,000 

1,600 

36,000 

46,000 

8,000 

17,000 

600 

Valuation 
of  cargo. 

$6,600 
2,500 
3,600 
1,126 
2,000 
1,900 
1,600 
No  cargo. 
81,600 
2,700 
4.276 
2,000 
1.200 
5.000 
6,000 
1,800 
8,000 
8,000 

Nature. 

Schooner  Warren  Oatea 

Mar. 

June 

May 

Jane 

Nov. 

Dec. 

Dec. 

Jan. 

June 

Dec. 

Feb. 

Dec. 

Mar. 

Nov. 

Apr. 

May 

Ang. 

Sept. 

26,1888 

13, 1883 

10,  1884 

6,1884 

6,1886 

25, 1886 

26,1885 

9,1886 

20. 1886 
1,1886 

20. 1887 

81. 1887 
8,1888 

10.1887 

12. 1888 
2,1888 

22, 1888 
9, 1888 

Steel  wire. 

Schooner  Thomas  R.  Plllsbury. . . 

• 

Schooner  Julia  A.  Tate 

Coal. 

I^g-wood  and  axles. 

Schooner  IdlewUd 

Schooner  AhnoD  Bacon. 

Grain. 
Iron. 

Schooner  Mott  Haven.  ■ 

Furniture  and  oil. 

Schooner  Willie  De Wolf 

Lumber. 

Schooner  Allen  Qreene. 

Ballast. 

Btpniner  Mirancfa ,.,..t--...- 

General  cargo. 

Schooner  Marv  Natt. 

Iron. 

Schooner  Harry  A.  Barry 

Schooner  Mary  A.  Drnry 

Brlsr  John  Welsh.  Jr 

Coal. 
Coal. 
Coal. 

Schooner  Maggie  J.  Smith 

Bchooner  Henrv  H  Olds 

Coal. 
Coal. 

Schooner  Anita 

Lumber. 

Schooner  £arl  P.  Mason. 

Coal. 

Schooner  Isaac  H.  Borden 

Oil. 

Total  number  of  wrecks,  18 ;  total  valuation  of  vessels,  |310,200  ;  total  valua- 
tion of  cargo,  $78,500. 


PRELIMINARY    EXAMINATION    OP    WESTPORT  HARBOR   AND 
EAST  AND  WEST  BRANCH  OP   WESTPORT  RIVER,   MASS. 

Engineer  Office,  U.  S.  Army, 

Newport,  R.  I.,  December  14,  1888. 

Gbnsral  :  In  compliance  with  instructions  contained  in  Department  letter  of 
September  29,  1888,  I  have  the  honor  to  submit  the  following  report  upon  the 
preliminary  examination  of  Westport  Harbor  and  East  and  West  Branch  of  West- 
port  River,  Massachusetts,  provided  for  in  the  river  and  harbor  act  of  August 
11,  1888,  and  made  by  Maj.  W.  R.  ttvermore.  Corps  of  Engineers,  and  Mr. 
Edward  Parrish,  assistant  engineer,  on  the  18th  November  last. 

Westport  Harbor  is  an  estuary  on  the  coast  of  Massachusetts,  lying  between 
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Narragansett  Bay,  Rhode  Island,  and  Buzzard's  Bay,  Massachusetts.  The  con- 
tinuatious  northward  of  this  estuary  are  known  as  the  East  and  West  Branches 
of  Westport  River ;  the  former  has  a  width  of  ahout  three-fourths  of  a  mile  for 
some  4  miles  from  its  mouth,  and  the  latter  is  about  one-half  mile  wide  for  3 
miles  of  its  length.  Both  of  these  branches  are  included  in  the  town  of  West- 
port,  Bristol  County,  Massachusetts. 

The  village  of  Adams ville,  in  the  town  of  Little  Compton,  R.  I.,  lies  at  the 
head  of  navigation  of  the  West  Branch. 

The  entrance  from  the  harbor  of  Westport  to  the  West  Branch  of  the  river  is 
somewhat  obstructed  by  a  shoal  known  as  the  "  Lion's  Tongue,"  but  with  this 
exception  the  branch  has  a  navigable  channel  of  about  10  feet  at  mean  low  water 
up  to  a  point  some  three-fourths  of  a  mile  below  Adamsville.  This  channel 
could  be  maintained  and  somewhat  improved  at  an  expense  of  a  few  hundred 
dollars,  which  might  properly  be  undertaken  by  the  General  Government,  if  there 
were  any  wharves  or  other  facilities  for  landing  cargoes  at  the  upper  end,  or  any 
probable  demand  for  such  a  channel. 

A  steamer  drawing  6  feet  of  water  runs  regularly  between  Fall  River  and 
Adamsville  during  the  summer  and  occasionally  in  winter,  but  can  only  reach 
the  latter  point  for  about  one  hour  at  extreme  high  tides,  through  a  narrow  and 
very  tortuous  channel. 

The  first  cost  of  excavating  a  channel  to  Adamsville,  for  vessels  drawing  10 
feet,  is  roughly  estimated  at  $6,000.  The  present  demands  of  commerce  do  DOt 
appear  to  justify  the  expenditure  of  this  sum.  A  good  road  about  4  miles  long 
leads  from  Adamsville  to  Westport  Harbor,  one  of  the  points  now  under  consid- 
ation. 

The  head  of  navigation  of  the  east  branch  of  Westport  River  is  at  Westport 
Point.  Vessels  drawing  7  feet  can  reach  this  point  at  all  stages  of  tide,  and  ac- 
cording to  the  best  information  I  have  been  able  to  obtain  after  considerable 
inquiry  there  is  no  demand  of  commerce  or  desire  of  the  citizens  of  the  several 
villages  or  towns  lying  on  or  near  this  branch  for  any  improvement  of  it  above 
Westport  Point. 

It  appears  to  me  that  the  commercial  requirements  of  the  communities  of 
Westport  Harbor  and  on  the  branches  of  the  river  can  best  be  obtained  by  the 
expenditure  of  about  $2,000  in  extending  the  jetty  on  Horse  Neck  Point  or  build- 
ing other  structures,  and  perhaps  by  dredging  a  little  in  Westport  Harbor. 

In  my  opinion  Westport  Harbor  is  worthy  of  further  improvement  by  the  (gen- 
eral Government.    The  cost  of  a  survey  of  the  locality  is  estimated  at '$150. 

A  sketch  showing  the  location  of  the  proposed  improvement,  and  one  of  the 
neighboring  country,  are  herewith  inclosed. 
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Westport  Harbor  and  River  are  in  the  New  Bedford  collection  district.  New 
Bedford  is  the  nearest  port  of  entry.  The  amount  of  revenue  collected  at  New 
Bedford  in  the  last  fiscal  year  was  $29,028.98.  The  nearest  light-house  is  Sea- 
connet  Light.  The  nearest  fortification  is  the  fort  at  Clark's  Point,  New  Bed- 
ford, Mass.  The  population  of  Westport,  Mass. ,  by  the'  United  States  census  of 
1880,  was  2,894.  and  that  of  Little  Comptom,  by  the  Rhode  Island  State  census 
of  1885,  was  1,055. 

Very  respectfully,  your  obedient  servant, 

W.    R.   LiVBRMORB, 

Mc^or  of  Engineers, 
The  Chibf  of  Exoinbbrs,  U.  8,  Army. 


LETTBK  OF  POSTMASTER  OF  ADAMSVILLB,   RHODB  ISLAND. 

Adahsyillb,  R.  L,  December  18,  1888. 

Dbar  Sir  :  I  was  very  sorry  not  to  have  met  you  when  you  came  to  Adams- 
ville,  R.  L,  that  I  might  have  given  you  an  aggregate  of  the  amount  of  business 
done  in  this  place  and  the  consequent  necessity  of  better  water  communicatiou 
to  and  from  this  place.  In  the  first  place  we  are  remote  frongi  any  railroad  com- 
munication, our  nearest  station  being  10  miles  distant.  This  compels  us  to  look 
for  less  expensive  ways  of  transporting  goods,  etc.,  to  this  place,  and  the  best 
and  cheapest  way  is  by  water.    In  this  way  we  have  brought  to  this  place  yearly  : 

Coal,  (about) $2,000 

Lumber,  (about) 5,000 

General  merchandise 20,000 

Grain 40,000 

Also  quantities  of  produce  to  ship  away,  and  the  barrier  against  progress  in  our 
doubling  our  sales  and  increasing  the  growth  and  prosperity  of  this  section  is 
largely  due  to  the  bad  channel  communication  between  Westport  Harbor  and 
Adamsville.  In  the  west  branch  of  Westport  River  the  channel  wants  widening, 
and  in  some  places  deepening,  and  several  rocks  located  in  the  bottom  of  the 
channel  want  removing.  In  many  places  the  channel  wants  straightening,  and 
with  an  outlay  of  probably  $6,000  or  $7,000  this  place  could  be  reached  with 
vessels  drawing  7  or  8  feet  of  water,  and  with  the  dispatch  necessary  to  success. 
Mr.  William  Valentine,  of  Westport  Point,  Mass.,  has  carefully  looked  into 
this  matter  and  thinks  this  the  only  way  that  this  place  (Adamsville)  can  ever  be 
successfully  reached. 
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Hoping  this  may  meet  with  your  approval,  and  that  it  may  be  surveyed  soon 
so  that  the  report  may  be  sent  in  at  the  coming  meeting  of  Congress, 
I  remain  yours,  very  respectfully, 

Abraham  Manchester,  P.  M. 

Maj.  W.  R.  LiVERMORE, 

Corps  of  Engineers. 

P.   8.— I  inclose  a  few  of  the  many  names  of  our  people  who  are  interested  in 

this  enterprise  and  desirous  of  having  the  survey,  and  hope  for  an  appropriation 

in  the  near  future. 

Yours  truly,  Abraham  Manchester. 


PETITION  OP  THE  CITIZENS  OP  ADAMSVILLB,    RHODE  ISLAND. 

Dear  Sir  :  We,  the  undersigned,  would  respectfully  represent  and  petition 
your  honorable  body,  asking  that  a  survey  may  be  made  of  the  west  branch  of 
Weslport  River  from  Westport  Harbor  to  Adams ville,  beginning  at  a  point  in 
the  channel  called  the  Lion's  Tongue,  which  needs  widening,  thence  to  Adams- 
ville  Wharf.  The  channel  in  most  places  needs  widening  and  deepening  to 
accommodate  the  steamboats  and  sailing-vessels  which  are  in  constant  use  on 
this  river,  transporting  merchandise,  grain  and  produce.  We  would  also  ask 
that  this  survey  might  be  made  so  that  a  report  of  the  same  may  be  made  to  tbe 
committee  at  the  next  meeting  of  Congress. 

[Signed  by  Capt.  O.  P.  Head  and  eighty -one  others.] 

Maj.  W.  R  LiVERMORB, 

Carps  of  Engmeers. 


PRELIMINARY  EXAMINATION   OF    FISHING-PLACE  COVE.  NEAR 
SEACONNET  POINT,   RHODE  ISLAND,  WITH  VIEW  TO 
CONSTRUCTING  A  BREAKWATER. 

Engineer  Oppice,  U.  8.  Army, 

Newport,  R.  I.,  December  14, 1888. 

General:  In  compliance  with  instructions  contained  in  Department  letter  of 
September  29,  1888,  I  have  the  honor  to  submit  the  following  report  upon  the 
preliminary  examination  of  Fishing-Place  Cove,  near  Seaconnet  Point,  Rhode 
Island,  provided  for  in  the  river  and  harbor  act  of  August  11,  1888,  and  made  by 
me  on  the  30th  of  October  last. 
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FishiDg-PIaoe  Cove  is  about  three-fourths  of  a  mile  north  of  Seaconnet  Point, 
In  the  southwestern  part  of  Little  Compton  Town,  Newport  County,  R.  I. 

In  1827  this  point,  known  as  Church's  Cove,  was  surveyed  by  Lieutenant- 
Colonel  Anderson,  of  the  Topographical  Engineers  and  Lieutenant  Prescott, 
First  Artillery,  who  prepared  a  project  for  a  breakwater  here,  extending  north 
about  400  feet  from  the  rock  forming  the  southwestern  limit  of  the  cove. 

On  visiting  the  site  I  found  the  remains  of  an  old  breakwater  which  appeared 
to  have  been  built  for  about  200  feet  from  shore,  and  all  but  the  shore  end  in 
ruins.  A  wharf  had  been  built  immediately  to  the  east  of  this,  for  a  steamboat 
landing. 

The  inhabitants  of  the  neighborhood  told  me  that  they  had  petitioned  to  have 
this  breakwater  rebuilt.  Isaac  W.  Howland  writes  from  Little  Compton  that  he 
is  the  agent  of  the  steamer  Qiteen  CUy  and  would  like  to  have  the  breakwater  ex- 
tend out  to  a  certain  rock  about  350  feet  from  shore.  A  copy  of  his  letter  is  for- 
warded herewith. 

This  is  the  only  landing  place  on  the  shores  of  Little  Compton;  it  is  important 
to  the  fishing  interests,  and  if  protected  by  a  breakwater  would  form  a  convenient 
harbor  of  refuge  for  small  vessels  navigating  the  coast. 

It  is  roughly  estimated  that  for  $5,000  the  breakwater  could  be  restored  for  at 
least  a  portion  of  its  length,  and  a  small  area  inside  the  cove  could  be  dredged  so 
as  to  somewhat  increase  the  anchorage  area  for  small  vessels.  In  my  opinion, 
Fishing-Place  Cove  is  worthy  of  improvement  by  the  General  Government,  and  I 
estimate  the  cost  of  a  survey  of  the  locality  at  |200. 

Seaconnet  River  is  in  the  collection  district  of  Newport,  which  is  a  port  of 
entry.  The  amount  of  revenue  collected  at  Newport  in  the  last  fiscal  year  was 
12,184.51.  The  nearest  light-house  is  Seaconnet  Light;  the  nearest  fortification  is 
Fort  Adams,  Newport,  R.  I.  The  population  of  Little  Compton  by  the  Rhode 
Island  State  census  of  1885  was  1,055. 

A  tracing  of  Lieutenant-Colonel  Anderson's  map  of  1827,  showing  the  location 
of  the  proposed  improvement,  is  herewith  inclosed. 

Very  respectfully,  your  obedient  servant, 

W.    R.   LlYBRHORB, 

Major  of  Engineer$, 
The  Chief  of  Ekoinbbrs,  U.  S.  A. 


LBTTBB  FKOM    MR.   ISAAC   W.   HOWLAND. 

Little  Compton,  November  16,  1888. 
SiB:    In  relation  to  the  breakwater  at  Seaconnet  Point,  we  as  owners  of  steamer 
(^ue&n  CUy  want  one  to  extend  out;  to  a  c^rtaip  rpck  tbs^(  is  ^bout  2{H)  feet  ixqm 
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shore.  Our  boat  is  over  100  feet  loog  and  it  is  impossible  to  lay  here  over  night 
with  a  fresh  breeze.  As  many  as  thirty  vessels  make  harbor  here  at  times.  With 
such  a  breakwater  the  steamer  could  stay  over  night,  and  be  a  better  harbor  for 
others.    Any  other  information  required  would  be  glad  to  give  you. 

Yours  respectfully, 

Isaac  W.  Howland, 

Agent  Queen  GUy. 

Major  LlYBRMORE. 


PRELIMINARY  EXAMINATION  OP  GREENWICH  BAY,  TO  DEEPEN 
WATER  ON  THE  BAR  AT  LONG  POINT,  RHODE  ISLAND. 

Engineer  Office,  U.  S.  Arht, 

Newport,  R.  I.,  December  14,  1888. 

General:  In  compliance  with  instructions  contained  in  Department  letter  of 
September  29,  1888,  I  have  the  honor  to  submit  the  following  report  upon  the 
preliminary  examination  of  Greenwich  Bay,  Rhode  Island,  provided  for  in  the 
river  and  harbor  act  of  August  11,  1888,  and  made  by  Capt.  Thomas  L.  Casey, 
Corps  of  Engineers,  on  the  19th  October  last. 

Greenwich  Bay  is  an  arm  of  Narragansett  Bay,  and  is  located  in  Warwick  and 
East  Greenwich  towns,  Kent  County,  R.  I.  It  has  a  length  from  northwest  to 
southeast  of  about  three  and  one-half  miles  and  an  average  width  of  about  one 
and  one-half  miles.  The  town  of  East  Greenwich  is  located  on  the  southwestem 
shore  of  the  bay. 

Captain  Casey's  report,  herewith  inclosed,  explains  the  nature  of  the  improve- 
ment desired  as  well  as  the  demands  of  commerce.  The  cost  of  the  improvemeDt 
is  roughly  estimated  at  $2,000. 

In  my  opinion  Greenwhich  Bay  is  worthy  of  improvement  by  the  General 
Government,  and  I  estimate  the  cost  of  a  survey  of  the  locality  at  #250. 

Greenwich  Bay  is  in  the  collection  district  of  Providence,  which  is  a  port  of 
entry.  The  amount  of  revenue  collected  at  Providence  in  the  last  fiscal  year  was 
$222,195.01.  The  nearest  light-house  is  Warwick  Light.  The  nearest  fortifica- 
tion is  the  fort  on  Dutch  Island,  Rhode  Island.  The  population  of  East  Green- 
wich by  the  Rhode  Island  census  of  1885  was  2,059,  and  that  of  Warwick  was 
18,286. 

A  Coast  Survey  map  of  Greenwich  Bay,  showing  the  location  of  the  proposed 
improvement,  is  herewith  inclosed. 

Very  respectfully,  your  obedient  servant, 

W.   R.   LiVERMORE, 

M<0or  of  Sngineen, 
The  Chief  of  Enoinbebs,  U.  S.  A. 
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report  op  captain  thomas  l.  ca8bt,  corps  of  ek0imebr8. 

Enoinber  Office,  U.  S.  Army, 

Newport,  R.  I.,  October  20,  1888. 

Major:  I  have  the  honor  to  submit  the  following  report  of  a  preliminary  ex- 
amination of  the  bar  near  Long  Point,  harbor  of  East  Greenwich,  R.  I. 

October  19  I  proceeded  to  East  Greenwich  and  was  conyeyed  in  a  row-boat  to 
the  bar  in  question,  which  is  a  submarine  continuation  of  Long  Point.  Between 
Long  Point  and  the  opposite  shore  there  is  a  spar-buoy  in  the  position  marked  on 
the  accompanying  diagram.  The  tide  was  at  low  stage  at  the  time  the  soundings 
were  taken.  The  latter  indicate  low- water  depths  of  from  8  to  7  feet  from  Long 
Point  to  the  spar-buoy,  between  which  and  the  opposite  shore  there  is  ample 
depth  for  purposes  of  navigation.    I  understood  that  the  depth  of  water  was  en- 


tirely satisfactory,  but  that  it  was  desired  to  widen  the  channel,  which  is  rather 
crooked,  by  taking  off  a  portion  of  the  bar  extending  out  from  Long  Point.  This 
could  be  easily  accomplished  with  an  expenditure  of  about  #2,000,  giving  a  low- 
water  depth  of  10  feet  over  a  channel  width  twice  as  wide  as  that  at  present  in 
use. 

It  was  stated  that  about  5,000  tons  of  coal  are  landed  here  every  year  and  the 
total  commerce  amounts  to  perhaps  $25,000. 

Very  respectfully,  your  obedient  servant, 

Thos.  L.  Casey, 

Oaptctin  Engineers, 

MaJ.    W.   R.   LiVERMORE, 

Corps  of  Engineers,  U.  8.  A, 
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PRELIMINARY  EXAMINATION  OP  NARRAGAN8ETT  BAY  AT  THE 
MOUTH  OF  NARROW  RIVER,  RHODE  ISLAND.  WITH  A 
VIEW  OP  CONSTRUCTING  A  BREAKWATER 

Enoinbbr  Office,  U.  S.  Abmt, 

Newport,  R  I.,  December  14,  1888. 

GENERAL:  In  compliance  with  instructions  contained  in  Department  letter  of 
September  29,  1888,  I  have  the  honor  to  submit  the  following  report  upon  the 
preliminary  examination  of  Narragansett  Bay  at  the  mouth  of  Narrow  RiTer, 
Rhode  Island,  provided  for  in  the  riyer  and  harbor  act  of  August  11,  1888,  and 
made  by  me  on  the  8th  October  last. 

Narrow  River  empties  into  the  western  side  of  Narragansett  Bay  about  6  miles 
above  Point  Judith  and  about  1^  miles  northeast  of  Narragansett  Pier.  It  is  in 
South  Kingstown,  Washington  County,  R.  I. 

It  connects  the  waters  of  Petaquamset  River  and  a  cove  of  the  same  name  with 
Narragansett  Bay. 

The  former  is  navigable  for  small  vessels  for  a  distance  of  about  6  miles  to  the 
northward  of  its  junction  with  Narrow  River  about  three-fourths  of  a  mile  from 
the  mouth  of  the  latter.  The  cove  extends  to  the  southward  about  1^  miles  and 
is  navigable  for  flat-bpats. 

These  bodies  of  water  form  tidal  reservoirs  which  tend  to  scour  the  bottom  of 
Narrow  River,  the  waters  from  which  carry  comparatively  little  sediment  Such 
shoaling  as  occurs  at  the  mouth  of  the  river  is  probably  occasioned  by  the  wash 
of  sand  from  the  beach  to  the  southward. 

The  parties  desiring  the  improvement  ask  for  the  construction  of  a  breakwater 
extending  from  the  beach  below  the  mouth  of  Narrow  River,  first  in  a  southeast- 
erly direction  for  a  distance  of  about  1,200  feet,  thence  northeasterly  about  800 
feet,  for  the  purpose  of  stopping  the  movement  of  the  sand  along  the  beach  into 
the  mouth  of  the  river.  They  also  propose  to  build  a  line  of  railroad  from  this 
harbor  to  Narragansett  Pier  about  H  miles  to  the  southward  and  wharves  for 
landing  within  the  harbor. 

The  present  landing  at  Narragansett  Pier  is  not  available  in  bad  weather,  as  it 
is  unprotected  from  the  sea,  and  there  is  no  other  landing  in  the  vicinity.  It  is 
also  controlled  by  private  parties. 

The  shores  in  the  vicinity  are  bold  and  rocky  except  to  the  south,  where  they 
are  high  and  cultivated,  the  sand  being  protected  from  the  wind  by  sod. 

It  is  stated  that  the  cost  of  fuel  and  building  material  would  be  reduced  from 
one-fourth  to  one-third  by  the  establishment  of  a  harbor  wherein  vessels  could 


HABBOB   COHMISSIONEBS'   BEPOBT.  45 

load  and  unload  in  safety,  and  that  about  8,000  to  9,000  inhabitants  would  be 
benefited  by  the  improvement,  both  in  cheapening  the  cost  of  living  and  facilitat- 
ing the  shipment  of  their  products. 

A  rough  estimate  of  the  cost  of  a  breakwater  here  is  $80,000.  I  am  of  opinion 
that  Karragansett  Bay  at  the  mouth  of  Narrow  River  is  worthy  of  improvement 
by  the  General  Government,  and  I  estimate  the  cost  of  a  survey  of  the  locality 

attaoo. 

Narrow  River  is  in  the  collection  district  of  Newport,  which  is  a  port  of  entry. 
The  amount  of  revenue  collected  at  Newport  in  the  last  fiscal  year  was  (2,184.51. 
The  nearest  light-house  is  Whale  Rock  Light.  The  nearest  fortification  is  the 
fort  on  Dutch  Island,  Rhode  Island.  The  population  of  South  Kingstown,  by 
the  Rhode  Island  State  census  of  1885,  was  5,549,  and  that  of  North  Kingstown 
was  8,894. 

Commercial  statistics  are  hereunto  appended,  and  a  sketch  showing  location  of 
the  proposed  improvement  and  one  of  the  neighboring  country  are  herewith  in- 
closed. 

Very  respectfully,  your  obedient  servant, 

W.    R.   LiVERMORB, 

Ma^r  qf  Engineers. 
The  Chief  of  Engineers,  U.  S.  A. 


COMKBRCIAL  OTATI8TIC8. 

[Furniibed  by  Mr.  George  X.  Keoyon.j 

Material  landed  at  Narraganseit  Pier  from  June  1, 1887,  to  October  16,  1888, 

Coal tons. .  11,906 

Brick number..  481,000 

Com J bushels . .  28, 800 

Cement tons. .  225 

Lime barrels. .  1,829 

Lumber feet. .  8,295,000 

Shingles number. .  1.159,000 

Laths "      ..  1,119,000 

Railroad  iron tons..  200 

Waterpipe "  ..  220 

Oystershells "  ..  220 

Besides  twelve  cargoes  containing  general  merchandise,  blue-stone,  railroad- 
ties,  etc. 
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SURVEY  OF  NARRAGANSBTT  BAY  AT  THE  MOUTH  OF  NARROW 
RIVER,  RHODE  ISLAND,  WITH  A  VIEW  OF  CON- 
STRUCTING A  BREAKWATER. 

>. 
Engineer  Office,  U.  S.  Armt, 

Newport,  R.  I.,  December  6, 1889. 

General:  I  have  the  honor  to  make  the  foUowiog  report  of  survey  at  the 
mouth  of  Narrow  River,  Rhode  Island,  a  report  of  the  preliminary  examination 
of  which  was  made  December  14,  1888. 

Department  letter  of  April  1, 1889,  notified  me  that  an  allotment  had  been  made 
to  defray  the  expenses  of  surveys  in  this  district,  and  as  soon  thereafter  as  possi- 
ble  they  were  commenced.  Heavy  seas  and  dense  fogs  delayed  the  completion 
of  the  survey  at  this  place  until  the  end  of  June. 

Na/rrcvi  River  is  about  three-fourths  of  a  mile  long,  and  lies  in  the  eastern  part 
of  South  Kingstown,  Washington  County,  R.  I.,*  about  6  miles  above  Point 
Judith,  and  acting  as  an  outlet  for  the  waters  of  Pettaquamscott  River  and  coye, 
empties  into  Narragansett  Bay  at  a  point  about  1^  miles  northeast  of  Narragan* 
sett  Pier,  a  town  of  considerable  importance  as  a  summer  watering  place.  A 
sandy  beach  extends  from  this  town  northward  to  the  mouth  of  Narrow  Biver, 
where  the  west  shore  of  Narragansett  Bay  suddenly  becomes  bold  and  rocky. 
Granite  of  good  quality  has  been  quarried  from  a  ledge  on  the  north  bank  of  the 
river.  This  ledge  serves  to  protect  the  entrance  to  the  river  from  northeast 
storms,  while  those  from  the  south  carry  the  sand  northward  and  contract  the 
mouth  of  the  river. 

It  is  thought  by  those  who  desire  the  improvement  that  a  breakwater  extend- 
ing out  from  a  point  on  the  beach  south  of  the  entrance  will  stop  the  movement 
of  this  sand  and  will  afford  a  suflScient  area  of  smooth  water  to  enable  vessels  to 
receive  and  discharge  their  cargoes. 

Narrow  River  and  its  main  branch,  the  Pettaquamscott  River,  are  navigable 
for  about  5f  miles  above  the  mouth  of  the  former;  the  cove  is  navigable  for  flat- 
boats. 

The  estimated  cost  of  a  breakwater,  the  position  of  which  is  shown  on  the  ac- 
companying map,  marked  "A,"  is  $24,000.  No  further  expenditure  is  recom- 
mended*  as  any  improvement  here  is  of  doubtful  permanence  on  account  of  the 
shifting  sand.    The  requirements  of  this  locality  can  never  demand  an  extensiTe 

*  It  is  UDdentood  that  a  diatrlct  called  NarraganMtt  baa  recently  been  formed  embradng  the  eaat- 
em  part  of  this  town. 
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harbor,  inasmuch  as  one  more  than  a  hundred  times  as  large  could  be  made  a  few 
miles  to  the  northward,  as  shown  on  the  accompanying  map,  marked  *'B/'  by 
constructing  on  the  south,  at  the  point  marked  "a/'  a  breakwater  at  a  cost  of 
$150,000,  and  later,  if  found  necessary,  on  the  north,  at  the  point  marked  *'b" 
another,  at  a  cost  of  $75,000.  This  would  form  one  of  the  most  perfect  sea-ports 
in  tho  Northern  States,  far  superior  in  all  respects  to  Providence,  Newport,  or 
Fort  Pond  at  the  eastern  end  of  Long  Island. 
The  following  is  the  estimated  cost  of  breakwater  at  Narrow  River: 

44,000  tons  of  rip-rap  granite,  at  50  cents $22,00q 

Contingencies 2,000 

Total 24,000 

Very  respectfully,  your  obedient  servant, 

W.   R.    LrVSRMOBB, 

Major  of  Engineers. 
The  Chibf  of  Enginbbrs,  U.  S.  A. 


EXTRACTS  FROM  LATER  REPORTS   MADE   BY   MAJOR 
LIVERMORE,  TO  THE  CHIEF  OF  ENGINEERS. 


PRELIMINARY  EXAMINATION  OF  COVE    NEAR    SOUTHEAST  EX- 
TREMITY OF    COASTERS'  HARBOR  ISLAND  AND  WATER- 
WAY BETWEEN  SAID  ISLAND  AND  RHODE  ISLAND,  WITH 
A  VIEW  TO  DEEPENING  THE  WATER-WAY  AND 
REMOVING    OBSTRUCTIONS. 

Enoinbbr  Office,  U.   S.  Army, 

Newport,  R.  I.,  December,  14,  1888. 

General  :  In  compliance  with  instructions  contained  in  Department  letter 
of  September  29,  1888.  I  have  the  honor  to  submit  the  following  report  upon  the 
preliminaiy  examination  of  cove  near  southeast  extremity  of  Coasters'  Harbor 
Island  and  water-way  between  said  island  and  Rhode  Island,  provided  for  in  the 
river  and  harbor  act  of  August  11,  1888,  and  made  by  me  frequently  in  August 
and  September  last. 

This  cove  and  water-way,  situated  in  the  northwestern  part  of  the  city  of  New- 
port, Newport  County,  R.  I.,  at  the  southeastern  extremity  of  Coasters'  Harbor 
Island,  are  used  by  the  United  States  Navy  as  a  training  station.  The  old  74gua 
ship  New  Hampihire  is  permanently  anchored  at  the  southeast  point  of  the  island. 

I  am  informed  by  Commander  Higginson,  United  Slates  Navy,  in  command 
of  the  training  station,  that  the  improvements  desired  are  to  have  the  cove  deep- 
ened at  a  point  near  the  causeway  which  forms  its  northern  boundary,  at  least 
enough  to  afford  a  berth  for  the  Scuratoga,  or  a  vessel  of  that  class,  and  to  dredge 
a  channel  leading  to  it  from  the  harbor  utilizing  the  dredged  material  for  build- 
ing up  the  island,  also  to  have  the  water- way  between  Coasters'  Island  and  Rhode 
Island  deepened  so  that  the  flow  of  water  through  it  will  be  sufficient  to  carry  off 
all  the  garbage,  etc.,  that  is  thrown  from  the  training  ship,  and  which  if  allowed 
to  accumulate  would  in  time  not  only  cause  sickness  on  the  ship,  but  to  the  resi- 
dents of  the  adjacent  country.  The  water-way  is  now  crossed  by  a  causeway 
having  only  one  opening  and  in  consequence  is  rapidly  filling  up. 

In  my  opinion  the  cove  is  worthy  qf.  improvement  by  the  General  Government, 
and  perhaps  something  might  be  done  to  improve  the  water-way. 

The  cost  of  dredging  the  cove  is  roughly  estimated  at  $5,000,  and  in  the  water- 
Way  frojn  t5,00P  tp  |15,00Q.    TJie  cost  Pf  ^  survey  of  tjie  Joi^ity  is  estimated 
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at  $200.    A  sketch  of  the  cove  and  water-way  showing  the  location  of  the  pro- 
posed improvement  is  herewith  inclosed. 

Coasters'  Harbor  Island  is  In  the  collection  district  of  Newport,  which  is  a  port 
of  entry.  The  amount  of  revenue  collected  at  Newport  in  the  last  fiscal  year 
was  $2,184.51.  The  nearest  lighthouse  is  Gull  Rock  Light.  The  nearest  forti- 
fication is  Fort  Adams.  Newport,  R.  I.  The  population  of  Newport  by  the  State 
census  of  1885  was  19,556. 

Very  respectfully,  your  obedient  servant, 

W.  R.  LlYERMORB, 

Major  of  Engineers. 
The  Chief  of  Enoinsbrs,  U.  S.  A. 


SURVEY  OF  COVE  NEAR  SOUTHEAST  EXTREMITY  OF  COASTERS' 

HARBOR  ISLAND  AND  WATER-WAY  BETWEEN  SAID 

ISLAND  AND  RHODE  ISLAND,  WITH  A  VIEW 

TO  DEEPENING  THE  WATER-WAY  AND 

REMOVING  OBSTRUCTIONS. 

Engineer  Office,  U.  S.  Army, 

Newport,  R.  I.,  December  6,  1889. 

Gekbral  :  In  compliance  with  Department  letter  of  April  1,  1889,  I  have  the 
honor  to  submit  the  following  report  of  survey  of  cove  near  southeast  extremity 
of  Coasters'  Harbor  Island  and  water- wa}'  between  said  island  and  Rhode  Island. 
My  report  of  the  preliminary  examination  of  this  cove  and  water-way  was  sub- 
mitted December  14,  1888,  accompanied  by  a  sketch  showing  the  location  of 
Coasters'  Harbor  and  the  water- way,  with  reference  to  Newport  and  the  adjacent 
islands. 

They  are  situated  in  the  northwestern  part  of  the  city  of  Newport,  Newport 
County,  R.  I.  A  causeway  connecting  Coasters'  Harbor  Island  with  Rhode  Is- 
land, forms  the  northern  boundary  of  the  cove  and  separates  it  from  the  water- 
way above.  This  causeway  having  but  one  small  opening  has  checked  the  flow 
of  water  around  the  island  and  caused  deposits,  which  have  filled  up  the  water- 
way so  that  the  bottom  is  exposed  at  low  tide,  and  the  eel  grass  and  decomposed 
vegetable  matter  with  which  it  is  covered  impregnate  the. atmosphere  with  disa- 
greeable and  unhealthy  odors.  ' 

The  United  States  naval  training  station  is  located  here,  and  until  recently  the 

training  ship  Weto  Hampshire  was  anchored  in  the  cove  at  the  southeastern  ex- 

.tremity  of  Coasters'  Harbor  Island.    The  refuse  from  this  vessel  has  remained 
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in  the  cove,  and  on  account  of  sickness  and  death  the  New  Hdmpshire  has  been 
removed  to  the  deep  water  south  of  the  island  and  the  apprentices  are  quartered 
on  the  island. 

The  improvement  desired  is  to  deepen  the  anchorage  area  in  the  cove  and  to 
increase  the  flow  of  water  around  the  island. 

PROJECT. 

It  is  proposed  to  make  two  additional  openings  in  the  causeway,  each  60  feet 
wide,  spanned  by  wooden  bridges  30  leet  long  resting  on  stone  piers.  It  is  under- 
stood that  in  the  future  training  vessels  manned  with  their  full  crews  will  not  be 
permanently  anchored  in  the  cove. 

The  cost  of  this  improvement  is  estimated  as  follows  : 

Making  openings  and  constructing  bridges $8,000 

Dredging 2.000 

15,000 
Contingencies  10  per  cent 500 

Total 5.500 

The  area  to  be  dredged  and  the  approximate  position  of  the  proposed  openings 
in  the  causeway  are  indicated  on  the  accompanying  map  of  the  recent  survey  by 
parallel  lines. 

Very  respectfully,  your  obedient  servant,  ^ 

W.  R.  LrVERMORE, 

Idajor  of  Fngineen. 
The  Chief  of  Enoikbbks,  U.  S.  A. 


PRELIMINARY  EXAMINATION  OF  COAST  NEAR  LIFE-SAVING 

STATION,  EAST  POINT  JUDITH.  RHODE  ISLAND,  WITH 

A  VIEW  TO  CONSTRUCTING  A  BREAKWATER. 

Engineer  Office,  U.  S.  Army, 

Newport,  R.  I.,  December  14,  1888. 

General:  In  compliance  with  instructions  contained  in  Department  letter  of 
September  29,  1888,  I  have  the  honor  to  submit  the  following  report  upon  the 
preliminary  examination  of  coast  near  life-saving  station.  East  Point  Judith, 
Rhode  Island,  provided  for  in  river  and  harbor  act  of  August  11,  1888,  and  made 
by  Capt.  Thos.  L.  Casey,  Corps  of  Engineers,  on  the  11th  of  October  last 

Point  Judith  is  the  southeastern  extremity  of  South  Elingstown  Township, 
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Washington  County,  R.  I ,  and  marks  the  southwestern  entrance  to  l^arragansett 
Bay. 

Captain  Casey  recommends  the  establishment  of  a  harbor  of  refuge  in  this 
locality.  His  report  is  accompanied  by  two  sketches  and  a  list  of  vessels  which 
have  been  wrecked  there  between  1888  and  1888.  I  have  been  told  that  the  loss 
of  the  larger  of  these  vessels  was  caused  by  fogs  and  not  by  storms.  The  amount 
of  commerce  passing  Point  Judith  is  too  well  known  to  require  detailed  descrip- 
tion. The  point  is  an  exceedingly  dangerous  one  to  navigation.  While  vessels 
of  large  size  can  ride  in  the  trough  of  the  sea  to  a  safe  shelter  in  Narragansett 
Bay,  a  harbor  of  refuge  for  smaller  vessels  is  much  needed  here. 

Such  a  harbor  can  be  established  by  the  construction  of  breakwaters,  at  a  cost, 
roughly  estimated,  of  $300, OOi),  which  would  also  afford  relief  to  the  commerce 
of  the  neighboring  villages,  and  furnish  a  landing  for  the  boats  of  the  Point 
Judith  life  saving  service,  which  now  often  can  not  be  effected  nearer  than  New- 
port or  Block  Island.  I  am  therefore  of  the  opinion  that  East  Point  Judith  is 
worthy  of  improvement  by  the  General  Government,  and  estimate  the  cost  of  a 
survey  of  the  locality  at  |dOO. 

Point  Judith  is  in  the  collection  district  of  Newport,  which  is  a  port  of  entry. 
The  amount  of  revenue  collected  at  Newport  in  the  last  fiscal  year  was  $2,184.51. 
The  nearest  light-house  is  Point  Judith  Light.  The  nearest  fortification  is  the 
fort  on  Dutch  Island,  Rhode  Island.  The  population  of  South  Kingstown  by  the 
Rhode  Island  State  census  of  1885  was  5,549. 

Captain  Casey's  report  is  herewith  inclosed.* 

Very  respectfully,  your  obedient  servant, 

W.   R.   LlYBRMORE, 

M(yor  of  Engineers. 
The  Chief  of  Engineers,  U.  8.  Armt. 


SURVEY  OF  COAST  NEAR  LIFE-SAVING  STATION,   EAST  POINT 
JUDITH,  RHODE  ISLAND,  WITH  A  VIEW  TO  CON- 
STRUCTING A  BREAKWATER. 

Engineer  Office,  U.  S.  Army, 

Newport,  R.  I.,  December  6,  1889. 

General:  In  compliance  with  instructions  contained  in  Department  letter  of 
April  1,  1889.  I  have  the  honor  fo  make  the  following  report  of  a  survey  of  the 
coast  near  life-saving  station,  East  Point  Judith,  R.  I.    This  was  completed  in 

*  Captain  Carey's  report  wUl  be  found  on  previous  pages. 
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tbe  month  of  July.  A  report  of  the  preliminary  examination  of  the  coast  was 
submitted  December  14,  1888. 

Point  Judith  is  the  southeastern  extremity  of  South  Kingstown,  Washington 
County,  R.  I.,  and  marks  the  southwestern  entrance  to  Narragansett  Bay.  Its 
shores  are  covered  with  bowlders,  and  theT  remains  of  a  number  of  wrecks  are 
scattered  along  the  beach  on  both  sides  of  the  point. 

The  ebb  tides  from  Narragansett  Bay,  Long  Island  Sound,  and  Buzzards  Bay 
meet  southeast  of  here,  and  when  a  heavy  wind  is  blowing  from  that  quarter  the 
smaller  class  of  vessels  do  not  attempt  to  pass  the  point;  those  east  of  it  run  into 
either  Newport  or  Dutch  Island  Harbors,  a  distance  of  12  or  15  miles,  while  those 
west  of  it  run  for  Stonington,  Conn.,  distant  21  miles.  The  amount  of  commerce 
passing  this  point  is  considerable,  but  the  larger  vessels  engaged  in  the  coaatiiig 
trade  pass  to  the  southward  of  Block  Island,  only  about  10  miles  distant,  where 
in  heavy  storms  they  lie  under  the  lee  of  its  shores. 

In  my  report  of  the  preliminary  examination  of  the  coast  near  life-saving  8ta> 
tion,  East  Point  Judith,  Rhode  Island,  I  stated  that  a  harbor  could  be  made  by 
building  breakwaters  at  a  cost,  roughly  estimated,  at  $800,000.  Subsequent  ex- 
amination, however,  shows  that  such  a  harbor  could  not  answer  the  requirements. 
A  small  area  could  be  protected  at  a  considerable  cost,  but  the  anchorage  would 
not  be  good. 

Although  an  examination  of  the  coast  immediately  west  of  the  point  wa9  not 
required  by  the  act  of  Congress  of  August  11,  1888,  the  survey  was  extended  as 
far  to  the  westward  as  the  funds  would  allow.  The  results  of  this  survey  and 
examination  indicate  that  a  harbor  could  be  built  here  for  about  11,250,000,  that 
would  be  large  enough  for  small  vessels,  but  the  bottom  is  hard  and  sandy  and 
the  currents  strong. 

The  position  of  the  breakwater  is  shown  on  the  sketch. 

The  following  is  the  estimated  cost  of  breakwater  at  Point  Judith. 

1,100,000  tons  of  rip-rap  granite,  at  |1 $1,100,000 

Contingencies 150,000 

Total $1,250,000 

Very  respectfully,  your  obedient  servant, 

W.   R.   LiVBRMORB, 

Mc0ar  of  Engineen. 
The  Chief  of  Enoinebks,  U.  S.  A. 
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REPORT. 


To  the  Honorable  the  OenercU  Assembly 

of  the  State  of  Rhode  Island^  etc, : 

The  Board  of  Harbor  Commissioners  respectfally  submits  its  Fif- 
teenth Annual  Report. 

APPOINTMENT   TO   THE    BOARD. 

At  the  May  Session  of  this  General  Assembly,  His  Excellency,  the 
Governor,  with  the  advice  and  consent  of  the  Senate,  re-appointed 
William  C.  Clarke,  of  South  Kingstown,  to  serve  as  Harbor  Commis- 
sioner for  a  further  term  of  three  years  from  the  first  of  July. 

HARBOR    LINES. 

Harbor  lines  in  the  southern  portion  of  Point  Judith  Pond  were  de- 
signed and  reported  to  the  Governor  and  Senate  for  approval  on  the 
28th  day  of  May,  1890,  and  were  approved  on  May  29,  1890  and  at- 
tested by  the  signature  of  the  Governor  and  the  Secretary  of  State. 

A  proposed  harbor  line  from  near  Saunderstown  to  near  Bonnet 
Point  and  another  along  the  shore  opposite  the  District  of  Narragansett 
have  been  under  consideration  but  no  definite  action  in  regard  to  them 
has  been  reached. 

ENCROACHMENT  AND    DUMPING. 

I 

The  usual  care  has  been  required  during  the  year,  occupying  con- 
siderable time,  in  the  routine  work  of  preventing  obstructions  and  en- 
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croachments  in  the  public  waters.  The  piling,  and  other  portions  of 
the  Btrocture  of  the  old  Riverside  wharf,  continues  to  cause  complaiDt 
by  navigators  and  some  action  should,  in  our  opinion,  be  taken  to  se- 
cure its  removal.  The  structure  was  extended  farther  from  the  shore 
than  was  authorized  by  the  General  Assembly,  but  the  work  was  done 
before  the  establishmeut  of  this  board  and  no  responsible  parties 
known  .to  the  board  as  liable  for  its  present  condition  have  been  foaod. 
Possibly  it  would  be  well  to  give  the  board  authority  to  expend,  at  its 
discretion,  limited  sums  in  the  removal  of  obstructions  for  the  exist- 
ence of  which  there  are  no  known  persons  responsible.  Various  minor 
obstructions  have  been  removed  at  the  request  of  the  board. 

The  general  dumping  ground  South  of  Prudence  Island  remains,  as 
heretofore  designated  by  the  board.  Permits  have  from  time  to  time 
been  given  to  dump  limited  amounts  of  dredged  material  under  restric- 
tions at  various  other  points. 

LICENSES,    ETC. 

Licenses  have  been  granted  during  the  year  for  structures  in  the 
public  waters  as  follows : 

No.  116.  February  19,  to  Thomas  J.  Hill  to  replace  old  piling  and 
repair  wharf,  on  the  west  side  of  Providence  river,  at  the  foot  of  Crarj 
street  in  Providence. 

No.  117.  March  12,  to  Henry  H.  Carr  to  build  a  retaining  wall 
and  fill  behind  it  on  his  land  on  the  easterly  side  of  Pawtuxet  cove 
in  Cranston. 

No.  118.  A  dumping  permit. 
No.  119.  A  dumping  permit. 
No.  120.     A  dumping  permit. 

No.  121.  May  14,  to  William  B.  Pearce  to  drive  piles  and  repair 
wharf  west  of  Dorrance  street  dock  in  Providence. 

No.  122.  April  23,  to  the  City  of  Providence  to  extend  outfall  pipe 
sewers  at  Field's  Point  in  Providence. 
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No.  123.  JTone  11,  to  Charles  C.  Sherman  and  others  to  fill  oat  to 
the  harbor  line  abutting  their  estate  in  the  sonthwesterly  portion  of 
Point  Jadith  pond  in  Sonth  Kingstown. 

No.  124.    Jane  25,  to  Edgewood  Boat  Clab  to  bniid  a  bridge  wharf 

at  the  foot  of  Shaw  avenue  in  Cranston. 

* 
No.  125.    Jane  16,  to  Nathan  B.  Waldron  to  rebuild  wharf  near  the 

foot  of  Brook  street,  on  India  street  in  Proyidence. 

No.  126.  June  25,  to  the  city  of  Providence  to  drive  piles  and  re- 
pair fender  at  the  draw  of  Red  Bridge  in  the  Seekonk  river  in  Prov- 
idence. 

No.  127.    A  dumping  permit. 

No.  128.  July  9,  to  E.  T.  Pettigrew  to  build  a  bridge  wharf  at  the 
foot  of  Wickenden  street  on  the  west  side  of  Seekonk  river  in  Provi- 
dence. 

No.  129.  July  16,  to  Walter  Richmond  to  build  a  bridge  wharf  and 
moor  a  float  on  the  west  side  of  Seekonk  river  northerly  from  the  Uni- 
versity Boat  House,  in  Providence. 

No.  130.  July  16,  to  Charles  Pay  &  Co.  to  build  a  bridge  wharf 
near  the  foot  of  Sovereign  street  on  South  Water  Street  in  Providence. 

No.  131.  August  13,  to  Henry  Woge  to  drive  piles  for  the  support 
of  a  building  north  of  Cedar  Grove  wharf  in  East  Providence. 

No.  132.  July  30,  to  the  City  of  Providence  to  build  a  retaining 
wall  at  the  outlet  of  the  Elmwood  storm  sewer,  and  fill  behind  it, 
northwesterly  from  Field's  Point  in  Providence* 

No.  133.  July  30,  to  the  Continental  Steamboat  Company  to  moor 
a  scow  northerly  from  Riverside  wharf  in  East  Providence. 

No.  134.  August  6,  to  6.  Pettis  and  others  to  extend  Cedar  Grove 
wharf  in  East  Providence. 

No.  135.  August  27,  to  Moulton  O'Mahoney  and  Trumbull  to  drive 
piles  northerly  from  Field's  Point  in  Providence. 

No.  136.  September  24,  to  Doe  and  Little  to  rebuild  wharf  near 
Pike  street  on  South  Water  street  in  Providence. 
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No.  137.     An  aBeent. 

No.  138.     A  dumping  permit. 

No.  139.     An  assent. 

Assent  has  been  given  as  follows : 

1.  September  24,  to  John  Carpenter  to  extend  his  wharf  in  Coweset 
bay  in  Warwick. 

2.  December  31,  to  Joseph  Dews  to  extend  wharf  in  East  Green- 
wich. 

WORK    UNDER   U.    S.    ENGINEER. 

By  the  conrtesy'of  Major  William  R.  Livermore,  Corps  of  Engineers, 
we  have  been  furnished  with  a  copy  of  his  report  to  the  Chief  Engi- 
neers, U.  S.  A.  for  1890,  upon  the  work  of  which  he  is  now  in  charge, 
from  which  we  have  made  extracts  in  relation  to  the  work  in  Rhode 
Island  waters,  which  will  be  found  in  the  appendix. 

Preliminary  examinations  have  been  made  with  a  view  to  the  remov- 
al of  the  spit  at  the  south  end  of  Goat  Island  in  Newport  harbor. 
Also  of  Watch  Hill  Cove  with  a  view  to  dredging  a  channel  in  the 
southeastern  part  of  the  cove.  Also  of  Narragansett  Bay  Channel  be- 
tween Starve  Goat  Island  and  the  main  land,  with  a  view  of  deepening 
the  same. 

Congress  made  an  appropriation  of  seventy-five  thousand  dollars 
during  the  year  to  begin  the  construction  of  a  breakwater  westerly 
from  Point  Judith  to  form  an  important  harbor  of  refuge  for  ocean 
vessels. 

Respectfully  submitted. 


J.  HERBERT  SHEDD 
H.  C.  BRADFORD 


r"i 


Harbor 


_    _.  •   Commissioners. 

WM.   C.  CLARKE,  J 


APPENDIX. 


EXTRACT  FROM  REPORT  OF  MAJOR  WILLIAM  R.  LIVER- 
MORE  TO  CHIEF  OF  ENGINEERS,  U.  S.  A.,  FOR  1890. 


IMPROVEMENT  OP  WARREN  RIVER,  RHODE  ISLAND. 

Warren  River  is  an  arm  of  Narragansett  Bay,  north  of  the  harbor  of  Bristol . 
The  obstructions  to  navigation  were  a  rocky  reef  below  Little  Island,  and  a  sub- 
merged bowlder,  known  as  Bushworth  Rock,  near  mid-channel,  opposite  the 
lower  wharf  of  the  town  of  Warren.  By  act  approved  August  5,  1886,  Congress 
appropriated  |5,000  for  the  improvement  of  the  river,  and  with  this  sum  it  was 
proposed  that  the  bowlder  and  reef  referred  to  be  removed  as  far  as  possible. 

PLANS  OF  IMPROVEMENT. 

The  work  of  improvement  was  one  that  could  not  be  well  carried  on  by  con- 
tract, and  the  approved  project  was  first  to  remove  Bushworth  Rock,  and  after- 
wards to  remove  the  bowlders  which  lay  submerged  on  the  western  side  of  the 
narrowest  portion  of  the  channel  at  Little  Island,  and  also  the  projecting  portions 
of  the  ledge  beneath  the  bowlders,  widening  the  channel  as  much  as  the  funds 
available  permitted ;  it  also  included  the  hiring  in  open  market  of  a  vessel  with 
working  crew,  submarine  diver,  firing  battery,  and  steam-hoisting  apparatus,  and 
purchase  of  the  explosives  also  in  open  market. 

A  plat  of  the  river,  showing  the  proposed  improvement  near  LittFe  Island,  was 
published  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1885,  page  680. 

AMOUNT   EXPENDED  AND  RESULTS  TO  JUNE   80,    1889. 

The  amount  expended  to  June  80, 1886,  including  liabilities  outstanding  at  that 
date,  was  $4,849.72.  The  result  was  the  removal  of  Bushworth  Rock  to  the  depth 
of  the  surrounding  water,  and  the  removal  of  the  bowlders  and  points  of  ledge 
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rock  over  an  area  of  about  1.8  acres  in  the  vicinity  of  Little  Island,  extending  550 
feet  along  the  narrowest  part  of  the  channel.  This  work  finished  the  improve- 
ment as  far  as  projected. 

0PBRA.TI0N8   DURING  THE   LAST   FISCAL  TBAB. 

No  work  was  done  during  the  last  fiscal  year. 

Warren  River  is  in  the  Bristol -Warren  collection  district,  which  is  a  port 
of  entry.  The  amount  of  revenue  collected  in  the  last  fiscal  year  is  unknown. 
The  nearest  light-house  is  the  light-house  on  Conimicut  Point,  Providence  River. 
The  nearest  fortifications  are  fort  on  Dutch  Island  and  Fort  Adams,  Rhode 
Island. 

MONET   BTATBMBNT. 

July  1,  1889,  amount  available $119  78 

July  1,  1880,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1880 $98  09 

July  1,  1890,  outstanding  liabilities 16  86 

1110  85 

July  1,  1890,  balance  available ...     $8  ^ 


COMMBRCIAL   STATISTICS. 
[PurniBhed  by  Mr.  John  Waterman,  Warren,  R.  I.] 


Article!. 


Coal.... 
Lumber 
Grain  . . 
Feed... 


1888. 

1880. 

Tons, 

Tons. 

16,090 

14,089 

8,146 

l,6tt 

S,100 

8,610 

960 

890 

Articles. 


Oysters 

Lime  and  Cement 
Cotton 


ArrivcUs  and  Departures. 


Year. 


1888. 
1889. 


Schooners. 

Steamers. 

Barges. 

Tow-boats. 

81 
64 

4 
4 

6 

10 

Averme 
Drusht. 


IS 
13 
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IMPROVEMENT  OP  PAWTUCKET  RIVER,  RHODE  ISLAND. 

The  navigable  part  of  the  Pawtucket  (or  Seekonk)  River,  au  arm  of  Providence 
River,  extends  from  Providence  to  Pawtucket,  a  city  which  in  1885  had  a  popu- 
lation of  about  28,000,  and  extensive  manufactures,  depending  largely  on  water 
transportation.  The  object  of  the  improvement  is  to  widen  and  deepen  the 
channel  leading  to  Pawtucket,  so  that  vessels  of  12  feet  draught  can  reach  that 
city  at  mean  low  water.    The  mean  rise  and  fall  of  the  tide  is  about  5  feet. 

ORIOINAL  CONDITION. 

Before  improvement  the  channel  In  the  river  had  a  ruling  depth  of  about  5  feet 
at  mean  low  water. 

PLANS   OF   IMPBOVBMBNT. 

The  original  project,  as  modified  in  1888,  provides  for  the  excavation  by  dred- 
ging of  a  channel  100  feet  wide  and  12  feet  deep  at  mean  low  water  from  the 
deep  water  above  Red  Bridge  to  the  ledge  opposite  Grant  &  Co.'s  Wharf  at  Paw- 
tucket ;  thence  the  deepening  by  blasting  of  the  channel  through  the  ledge  to 
Pawtucket  Bridge  to  the  same  depth,  and  40  feet  wide. 

A  plat  of  the  river  showing  the  lines  of  the  proposed  channel  was  published  in 
the  Annual  Report  of  the  Chief  of  Engineers  for  1884,  page  608. 

AMOUNT   EXPANDED  AND  BBSULTS  TO   JUNE   80,    1889. 

The  total  amount  expended  up  to  the  close  of  the  fiscal  year  ending  June  30, 
1889,  including  liabilities  outstanding  at  that  date,  was  $184,505.88.  The  channel 
had  been  excavated  under  the  original  project  to  a  width  of  75  feet  and  a  ruling 
depth  of  7  feet  at  mean  low  water,  and  under  the  project  as  modified  in  1883  a 
new  channel  12  feet  deep  and  100  feet  wide,  with  wide  enlargements  at  the  bends, 
has  been  carried  from  its  mouth  at  the  deep  water  just  above  Red  Bridge,  a  dis- 
tance of  about  12,740  feet.  There  is  now  a  channel  100  feet  wide  and  12  feet  deep 
at  mean  low  water  from  the  deep  water  above  Red  Bridge,  to  Bass  Rock,  or  to 
within  about  1^  miles  of  the  head  of  navigation. 

This  completed  portion  of  the  channel  is  already  a  great  benefit  to  the  com- 
merce of  the  river.  A  ruling  depth  of  about  6  feet  can  be  carried  from  (he  upper 
end  of  our  present  work  to  Pawtucket. 

OPERATIONS  DUHING  THE  LAST  FISCAL  TEAR. 

At  the  beginning  of  the  last  fiscal  year  no  work  was  in  progress.    The  dredge 

Nevop&rt,  hired  of  Brainard  Brothers,  of  New  York,  commenced  dredging  August 
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29, 1889»  and  continued  until  November  9, 1889»  when  it  was  transferred  to  other 
work.  The  dredge  Yarikee  Notion,  hired  of  D.  M.  ft  C.  W.  Anthony,  of  Fall 
River,  Mass.,  was  engaged  on  the  work  from  September  6  to  October  1  in  dredg- 
ing one  cut  through  the  shoalest  places  that  the  scows  of  the  larger  dredge  might 
work  to  better  advantage.  The  dredge  O,  H,  Latham,  hired  of  the  Hartford 
Dredging  Company,  was  also  engaged  on  this  work  from  December  26  until 
January  23,  when  it  was  withdrawn  on  account  of  the  liability  of  the  river  to 
freeze  over.  During  the  fiscal  year  54,923  cubic  yards  of  sand  and  128  cubic 
yards  of  bowlders  and  ledge  rock,  besides  numerous  stumps,  logs,  and  falleo 
trees,  were  excavated  from  the  projected  channel. 

AMOUNT    EXPENDED    DURING   THE    LAST    FISCAL   TEAR    AND    RBBUI/n   TO   JUNB 

80,  1890. 

I 

The  amount  exx>ended  during  the  last  fiscal  year,  including  liabilities  out- 
standing to  June  30,  1890,  was  $32,500.13  and  the  result  was  the  dredging  of 
the  channel  to  a  width  of  00  feet  from  Bass  Rock  to  a  point  about  200  feet  above 
Dunneirs  Wharf,  which,  in  the  opinion  of  those  interested  in  the  navigation  of 
the  river,  it  has  been  especially  desirable  to  reach ;  and  the  purchase  of  dredging 
plant  to  the  value  of  $10,805. 61. 

WORK  REQUIRED  TO  COMPLETE  THE   EXISTING  PROJECT. 

The  work  yet  to  be  done  is  to  excavate  the  channel  to  its  full  width  of  100  feet 
from  Bass  Rock  to  a  point  opposite  Grant  &  Co.'s  Wharf,  and  thenoe  to  Pawtock- 
et  Bridge,  to  deepen  the  channel  through  the  ledge  to  the  same  depth  with  a  width 
of  40  feet 

OPERATIONS   CONTEMPLATED  FOR  THE   FISCAL  TEAR  ENDING  JUNE  30,  1881. 

It  is  proposed  to  extend  the  channel  toward  Pawtucket  by  dredging  and  to 
commence  work  on  the  ledge.  For  this  reason  an  appropriation  of  $100,000  is 
asked,  instead  of  $50,000  as  heretofore. 

Pawtucket  is  in  the  collection  district  of  Providence,  and  that  port  is  the  near- 
est port  of  entry.  The  amount  of  revenue  collected  at  Providence  in  the  last  fiscal 
year  was  $269,858.00.  The  nearest  light-house  is  Sassafras  Point  Light.  The 
nearest  fortifications  are  Fort  Adams,  Newport,  R.  I.,  and  the  fort  on  Datch 
Island,  Rhode  Island. 
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KONST  flflATBMXKT. 

July  1 , 1 889,  amount  available $32,60018 

July  1, 1890,  amount  expended  during  fiscal  year,  ezclus- 

flive  of  liabilitiea  outstanding  July  1,  1889 $81,844  08 

July  1,  1890,  outstanding  liabUities 056  05 

$82,600  13 

Amount  appropriated  by  act  of  September  19, 1890 ' $80,000  00 

Amount  (estimated)  required  for  completion  of  existing  project ....  ^$387,478  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

80,1892 100,000  00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and  harbor 
acts  of  1866  and  1867. 


STATISTICS. 

AsBodatkm,  Pawtocket,  B.  L] 
fiptt. 

[Furnished  by  Boilness  Men*i 

Beet 

ArUclet. 

1800. 

Articles. 

1800. 

Coal..., 

7\fnt. 

191.604 

9,T77 

81 

101 

80 

8,888 

501 

496 

6 

N.  R.  stone 

Tons. 
116 

Lamber 

Spool  wood 

450 

Picket*   

Iron 

606 

Laths. 

Fertilizer  material 

Acid  phosphate 

100 

ShioizleB 

175 

Bricks 

Potash 

Qravel "..... 

150 

Lhne 

96S 

Cemeiit 

Cotton 

51 

Fireclay 

« 

IMPROVEMENT   OF   PROVIDENCE   RIVER  AND   NARRAGAN8ETT 

BAY,   RHODE  ISLAND. 

Proyidence  River  is  an  estuary  of  Narragansett  Bay.  The  object  of  its  im- 
proyement  is  to  furnish  a  wide  and  deep  channel  for  European  and  coastwise 
commerce  from  the  ocean  to  Proyidence,  a  city  which  had  in  1885  about  125,000 
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inhabitantfl,  largely  engaged  in  manufactures,  and  a  port  of  entry  for  an  exteDsive 
region  of  country,  with  which  it  is  connected  by  railroads.  The  mean  rise  and 
fall  of  the  tide  is  4.7  feet. 

ORIGINAL  CONDITION. 

Before  the  improvement  of  the  river  was  commenced,  in  1853,  many  shoak  ob- 
structed navigation,  and  at  one  point  in  the  channel,  a  place  called  "The  Crook/* 
the  available  low- water  depth  was  but  4i  feet 

PLANS  OF   IMFBOVBMBNT. 

There  was  expended  between  1852  and  the  80th  of  June,  1883,  $290,459.84  in 
deepening  the  channel ;  first  to  9  feet,  then  to  12  feet,  then  to  14  feet,  and  again 
to  28  feet,  as  the  increasing  sizes  of  vessels  and  the  growing  commerce  of  Provi- 
dence demanded.  Bulkhead  Rock  was  also  removed  during  this  period  to  a 
depth  of  20  feet  below  mean  low  water. 

The  approved  project  of  1878,  modified  in  1882,  under  which  we  are  now  worl:- 
ing,  provides  for  a  channel  25  feet  deep  and  SOO  feet  wide,  suitable  for  large 
ocean  vessels,  extending  from  Fox  Point,  in  the  city  of  Providence,  to  the  deep 
water  of  Narragansett  Bay,  and  for  an  anchorage  basin  between  Fox  and  Field's 
Points  of  the  following  dimensions  in  cross-sections,  viz.: 

300  feet  wide 25  feet  deep. 

600  feet  wide 20 

726  feet  wide 18 

940  feet  wide 12 

1,060  feet  wide 6 

The  26-foot  channel  has  been  laid  out  in  straight  reaches  (with  enlargements  at 
the  angles)  with  a  view  to  lighting  them  by  range  or  leading  lights,  such  as  are 
used  in  similar  cases  in  Chesapeake  Bay,  Delaware  River,  and  other  localities,  if 
it  should  be  found  necessary. 

A  plat  of  Providence  River,  showing  the  improved  channel,  was  published  in 
the  Annual  Report  of  the  Chief  of  Engineers  for  1884,  page  622. 

AMOUNT  EXPENDED  AND  RESULTS  TO  JUNE  80,   1889. 

The  amount  expended  on  the  present  project  up  to  the  close  of  the  fiscal  year 
ending  June  80,  1 869,  including  liabilities  outstanding  at  that  date  was  |246,88S. 
36.     At  that  date  the  25-foot  channel,  300  feet  wide,  had  been  completed.    Bulk- 


HARBOR  commissioners'   REPORT.  13 

head  Rock  had  been  removed.  The  excavation  of  the  30-foot  anchorage  area  has 
been  completed  in  Fox  Point  Reach,  and  of  the  same  areaa  in  the  Baasafras  Point 
and  the  Field's  Point  Reaches  about  one-fourth  and  one-half,  respectively,  has 
been  done. 

OPBRATIONS  DURING  THE   LAST   FISCAL  TBAB. 

At  the  beginning  of  the  last  fiscal  year  no  work  was  in  progress.  August  18  the 
dredge  Newport,  hired  of  Brainard  Bros.,  of  New  York,  began  work  on  the  18- 
foot  area,  Fox  Point  Reach,  east  side.  Work  was  carried  on  with  this  dredge 
until  August  28,  1889,  when  it  was  transferred  to  Pawtucket  River.  A  dredge, 
hired  .of  Henry  Du  Bois*s  Sons,  of  New  York,  continued  the  work  until  Novem- 
ber 9,  1889,  when  it  was  transferred  to  New  Bedford.  The  United  States  dredge 
Texcis  was  engaged  on  this  work  from  December  8  to  20,  inclusive,  and  the 
dredge  C.  H.  Latham,  hired  of  the  Hartford  Dredging  Company,  was  also  at 
work  here  from  January  24  to  February  8,  1890,  when  it  was  transferred  to  other 
work.  Ninety-six  thousand  and  thirty-four  cubic  yards  of  mud  were  excavated, 
finishing  the  20-foot  area  on  the  east  side  of  the  main  channel  Sassafras  Point 
Reach,  and  the  18-foot  area  on  the  east  side  of  Fox  Point,  and  about  three-fourths 
of  the  18-foot  area  on  the  same  side  of  Sassafras  Point  Reach. 

AMOUHT    BXFEBDBD   DURHIQ    THK   LAST   FISCAL   TBAR   AND   RBSULTS   TO   JUNE 

80,    1890. 

The  amount  expended  during  the  last  fiscal  year,  induding  liabilities  outstand- 
ing June  80,  1890,  was  |86,71t.27,  and  the  result  was  the  completion  of  the  20- 
foot  anchorage  area  on  the  east  side  of  the  Sassafras  Point  Reach,  and  the  18-foot 
area  on  the  east  side  of  the  Fox  Point  Reach,  and  about  three-fourths  of  the  18- 
foot  area  on  the  same  side  of  the  Sassafras  Point  Reach,  and  the  purchase  of 
plant  to  the  value  of  $18,826.53. 

ft 

WORK    RBQUIRED  TO   COMPLETE  THE  BXISTIHG   PROJECT. 

There  is  required  for  the  completion  of  the  existing  project  the  remainder  of 
the  excavation  of  the  anchorage  basin  between  Fox  and  Field's  Points. 

OPERATIONS   CONTEMPLATED  FOR  TBE  FISCAL  TSAR  ENDING  JUNE  80,    1891. 

It  is  proposed  to  continue  the  excavation  of  the  anchorage  area. 

Providence  River  is  in  the  collection  district  of  Providence,  which  is  a  port  of 
entry.     The  amount  of  revenue  collected  at  Providence  in  the  last  fiscal  year 
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was  1269,858.00.    The  nearest  light-houses  are  the  six  light-houses  in  ProTidenoe 
RiYer.    The  nearest  fortifications  are  fort  on  Dutch  Island  and  Fort  Adams,  RI. 

MONKT  STATSHENT. 

July  1,  1889,  amount  available $36,717  27 

July  1,  1890,  amount  expended  during  fiscal  year,  exclu- 

siye  of  liabilities  outstanding  July  1,  1889. . .  935,889  71 

July  1, 1890,  outstanding  liabilities 887  56 

36,717  87 

Amount  appropriated  by  act  of  September  19,  1890 50,000  00 

Amount  (estimated)  required  for  completion  of  existing  project. 115,000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

80,  1892 100.00000 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and  harbor  sets 
of  1866  and  1867. 


COMMERCIAL  STATISTICS. 


[Furnished  by  ProTideoce  Board  of  Trade.] 


Foreign  Itnporti, 


Articles. 


Lamber... 
Shingles . . 

Laths 

Wood.... 
Logwood . 
Plcketo.., 

Piling 

Brimstone 


Articles. 


Ice...... 

Wool . . . 
SUrch. . . 
Lime.... 

Potatoes 
Liquors. 
Tobacco 


189. 


Tons. 
509 

;« 

106 
14 

H 
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By  Water  and  EaU. 


Articles. 


1889. 


Cotton , 

Wool 

CoiU 

Iron  and  itcel 

Oil 

Waste 

Beef. 


Tbn*. 
86,106 
19,886 
1,064,814 
86,818 
94,008 

6311 
18,486 


Articles. 

Flour 

Grain 

Dry  goods , 

Print  cloths 

Chemicals 

Liqoors 


1880. 


Tmu. 
38,668 
44,478 
6,966 
2,616 
8,848 
8,558 


REMOVAL    OF    GREEN    JACKET    SHOAL,    PROVIDENCE    RIVER, 

RHODE  ISLAND. 

Green  Jacket  Shoal  is  in  that  part  of  Providence  River  which  constitutes  the 
harbor  of  Providence. 

It  lies  off  the  wharves  on  the  south  front  of  the  city,  and  occupies  a  part  of  the 
harbor  that  is  required  for  anchorage  purposes. 

ORIGINAL  CONDITION. 

That  part  of  the  harbor  in  which  the  shoal  is  located  is  about  2,000  feet  long 
bj  from  600  to  1,200  feet  wide;  and  of  this  area  the  shoal,  or  rather  that  part  of 
it  which  was  included  between  the  15-foot  curves,  takes  up  about  18  acres. 
There  were  channels  on  either  side  of  the  shoal,  between  it  and  the  harbor  lines, 
having,  the  one  on  the  north  side  a  width  of  800  feet  and  a  depth  of  20  feet, 
and  the  one  on  the  south  side  a  width  varying  from  50  to  100  feet  and  a  depth  of 
about  15  feet  at  mean  low  water.  The  water  on  the  summit  of  the  shoal  was  1 
foot  deep. 

FLANS  OF  IHPROYBMBNT. 

The  general  project  is  the  removal  of  the  entire  shoal  to  a  depth  of  25  feet  at 
mean  low  water,  limiting  the  work  by  lines  drawn  200  feet  from  the  harbor 
lines. 

A  plat  of  Green  Jacket  Shoal  was  published  in  the  Annual  Report  of  the  Chief 
of  Engineers  for  1886,  Vol.  1,  page  599. 
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AMOUNT  BXPBNDBD  AND  RB8ULT8  TO  JUNE    SO,  1889. 

The  amount  expended,  including  outstanding  liabilities,  to  June  80, 1889,  was 
$28,064.87.  The  result  was  the  excavation  to  a  depth  of  25  feet  at  mean  low 
water  of  an  area  of  abOut  9^  acres,  extending  along  the  western  sfde  of  the 
Bhoal,  making  an  important  addition  to  the  anchorage  facilities  of  the  harbor. 
On  a  portion  of  this  area  the  depth  of  water  before  the  completion  of  the  con- 
tract of  Noyember  18,  1886,  was  from  8  to  4  feet. 

OPBRATIONS  DURING  THB  LAST  FISCAL  TEAR. 

At  the  beginning  of  the  last  fiscal  year  no  work  was  in  progress.  August  8, 
1889,  a  dredge,  hired  by  Henry  Du  Bois's  Sons,  commenced  work  on  the  shoal. 
The  cuts  were  made  parallel  to  the  general  direction  of  the  harbor  line  on  the 
north  side  of  the  shoal,  and  an  area  of  about  4i  acres  was  excavated  to  the  re- 
quired depth  of  25  feet.  On  November  9,  1889,  this  dredge  was  transferred  to 
other  work.  From  January  6  to  February  8,  1890,  the  United  States  dredge 
Rhode  Island  was  at  work  on  this  shoal.  The  amount  of  material  excavated  was 
147,520  cubic  yards  of  mud  and  oyster  shells. 

AMOUNT  BXPBNDBD    DURING    THB    LAST    FISCAL    TBAR    AND    RBSULTS    TO   JUNE 

80,   1890. 

The  amount  expended  during  the  last  fiscal  year,  Including  liabilities  out- 
standing June  80,  1890,  was  $26,185.68,  and  the  result  was  the  enlargement  of 
the  anchorage  area  by  about  4^  acres,  and  the  purchase  of  plant  to  the  value  of 
$7,177.04. 

WORK  RBQUIRBD  TO  COMPLBTB  THB  EXISTING  PROJECT. 

The  work  required  to  complete  the  existing  project  is  the  excavation  of  the 
remainder  of  the  shoal  to  a  depth  of  25  feet. 

OPERATIONS  CONTEMPLATED  FOR  THE  FISCAL  TBAR  ENDING  JUNB  80,  1891. 

It  is  proposed  to  continue  the  removal  of  the  shoal  according  to  the  general 
project. 

Green  Jacket  Shoal  is  in  the  collection  district  of  Providence,  which  is  a  port 
of  entry.  The  amount  of  revenue  collected  at  Providence  during  the  last  fiscal 
year  was  $269,858.00.  *  The  nearest  light-houses  are  the  six  light-houses  in  Prov- 
idence River.  The  nearest  fortifications  are  Fort  Adams,  R.  I.,  and  the  fort  on 
Dutch  Island,  Rhode  Island. 
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Pawcatuck  River  is  in  the  collection  district  of  Providence  and  Stonington,  the 
dividing  line  passing  through  the  river.  Providence  and  Stonington  are  the 
nearest  ports  of  entry.  The  revenue  collected  in  the  last  fiscal  year  was:  Provi- 
dence, $269,858.00;  Stonington,  $1,590.  The  nearest  light-houses  are  the  Stoning- 
ton and  Watch  Hill  lights.  The  nearest  fortification  is  Port  Trumbull,  New 
London,  Conn. 


MONBT   STATEMENT. 


July  1,  1889,  amount  available 

July  1,  1890,  amount  expended  during  fiscal  year,  exclu' 

si  ve  of  liabilities  outstanding  July  1,  1889 

July  1,  1890,  outstanding  liabilities 


19,578  86 


$9,091  81 
482  04 


$9,578  85 


Amount  appropriated  by  act  of  September  19,  1890 $16,600  00 


Amount  (estimated)  required  for  completion  of  existing  project 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

80,  1892 


$37  00 
87  00 


Submitted  in  compliance  with  requirements ^f  sections  2  of  river  and  harbor 
acts  of  1866  and  1867. 


COMMERCIAL    STATISTICS. 


[Furnished  by  Messrs.  Maxson  &  Co.,  Westerly,  R.  I.] 


Receipts  at  Westei'ly  by  water. 


Articles. 


Coal tons. . 

Sand do... 

Lamber feet. . 

Bricks .' 

Grain bushels.. 

Pig-iron tons.. 


1888. 


1880. 


18,894 

17,014 

«« 

1,876 

4,158,187 

4,048,897 

1,196.700 

861,000 

71,000 

78,675 

985 

1,094 
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Deepening  the  southern  entrance  to  15  feet  at  mean  low  water  and  widening  it 
by  dredging  Goat  Island  Spit  northward  to  a  line  drawn  from  the  dolphin 
which  marks  the  spit  to  clear  the  permanent  dock  at  Fort  Adams  by  100  feet; 
the  excavation  of  a  channel  750  feet  wide  and  15  feet  deep  at  mean  low  water 
around  and  to  the  eastward  of  th!l  dolphin;  excavating  to  18  feet  at  mean  low 
water  the  area  included  between  the  18-foot  curve  on  the  west,  a  line  drawn  from 
the  southwest  comer  of  Perry  Mill  Wharf  to  Lime  Rock  on  the  south,  the  harbor 
line  on  the  east^and  a  line  drawn  parallel  to  and  50  feet  from  the  city  wharf  on 
the  north;  excavating  to  10  feet  at  mean  low  water  the  area  northwest  of  a  line 
drawn  from  Lime  Rock  through  the  spindle,  which  is  in  the  southeast  part  of 
the  harbor;  the  excavation  of  a  channel  10  feet  deep  at  mean  low  water  along 
and  outside  the  harbor  line  south  to  a  point  opposite  the  gas  company's  wharf, 
and  the  construction  of  jetties  on  the  western  shore  of  Goat  Island  to  arrest  the 
drift  of  littoral  sand  and  gravel  into  the  southern  entrance. 

A  plat  of  Newport  Harbor,  showing  the  plans  of  the  work,  was  published  in 
the  Annual  Report  of  the  Chief  of  Engineers  for  1885.  Vol.  1,  page  604. 

AMOUNT  EXPENDED  AND  RESULTS  TO  JUNE  30,   1889. 

The  amount  expended  up  to  the  close  of  the  fiscal  year  ending  June  80, 1889, 
including  outstanding  liabilities  at  that  date,  was  $109,489.21,  with  the  following 
results: 

Of  the  area  to  be  dredged  to  18  feet  within  the  harbor,  about  nine-tenths  bad 
been  completed.  The  channel  along  and  outside  the  harbor  line  south  to  a  point 
opposite  the  gas  company's  wharf,  and  the  15-foot  channel  750  feet  wide  around 
and  to  the  eastward  of  the  dolphin  on  Goat  Island  Spit,  had  been  completed, 
with  the  exception  of  a  strip  along  the  western  edge  and  to  the  north  of  the  dol- 
phin. The  berth  for  vessels  at  the  quartermaster's  wharf  at  fort  Adams  bad 
been  deepened  to  10  feet  at  mean  low  water,  and  the  littoral  sand  from  the  out- 
side of  Gk)at  Island  had  been  stopped  for  the  present  from  washing  into  tbe 
channel  at  the  southern  entrance  of  the  harbor  by  the  construction  of  a  jetty  on 
the  west  side  of  the  island.  The  southern  entrance  is  completed  for  vessels  of 
15  feet  draught,  and  of  the  total  area  to  be  dredged  within  the  harbor  (about  90 
acres)  about  two-thirds  have  been  completed. 

OPBBATIONS  DURING  THE  LAST  FISCAL  TBAB. 

At  the  beginning  of  the  last  fiscal  year  no  work  was  in  progress.  On  August 
2,  1889,  a  dredge  hired  of  Henry  Du  Bois's  Sons,  of  New  York,  commenced  work 
in  the  18-foot  anchorage  area,  but  was  soon  afterward  removed  to  Providence. 

On  August  27  a  dredge  hired  of  D.  M.  &  C.  W.  Anthony,  of  Fall  River,  Hsss., 
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arriTfd  in  Newport,  but  on  September  8  was  transferred  to  PawtUcket  to  temp- 
orarify  assist  in  the  work  there.  On  the  4th  of  October  this  dredge  returned  to 
Newport,  and  remained  at  work  in  the  harbor  untU  November  27.  On  Novem- 
ber )8  and  14  two  dredges,  while  en  route  to  New  Bedford  from  Providence, 
werf  detained  in  Newport  harbor  by  bad  weather,  and  the  time  was  utilized  in 
drecjging.  On  the  12th  of  November  a  dredge  hired  from  the  Hartford  Dredg- 
ing Company  commenced  work  in  the  harbor  and  continued  until  December  21, 
when  it  was  taken  off  for  other  work  until  February  10,  when  it  returned  and 
worked  until  March  7.  The  United  States  dredge  Bhode  Island  was  also  en- 
gaged on  this  work  from  November  2  to  16  and  February  10  until  March  8. 
Thirty-nine  thousand  six  hundred  and  one  cubic  yards  of  material  were  excav- 
ated from  the  18-foot  anchorage  area  and  from  the  western  edge  of  the  16  foot 
channel  north  of  the  dolphin,  and  a  small  amount  from  near  the  north  end  of 
Goat  Island. 

AMOUITT  BXFEirDBD  DURmO  THB  LAST  FISCAIi  TBAB  AND  BB8ULT8  TO  JUNB 

80, 1890. 

The  amount  expended  during  the  last  fiscal  year  including  liabilities  out- 
standing June  80, 1890,  was  $10,712.82,  and  the  result  was  the  completion  of  the 
13-foot  anchorage  area  and  the  dredging  of  one  cut  along  the  western  edge  of  the 
15-foot  channel  north  of  the  dolphin,  and  the  purchase  of  plant  to  the  value  of 
1855.40. 

WOKK  REQUIBBD  TO  COMPLBTB  THE  EXTSTINa  PROJBOT. 

The  work  required  to  complete  the  existing  project  is  the  dredging  of  the  re^ 
mainder  of  the  narrow  strip  along  the  western  edge  of  the  16  foot  channel  north 
of  the  dolphin  and  the  excavation  of  the  10-foot  anchorage  area  within  the  har- 
bor, also  the  building  of  additional  jetties  outside  of  Goat  Island  whenever  they 
may  be  required  to  arrest  the  drift  of  littoral  sand  and  gravel  into  the  harbor  en- 
trance. 

OFKBATIONS  CONTEMPLATED  DUBING  THE  FISCAL  TEAR  ENDING  JUNE  80,  1891. 

It  is  proposed  to  complete  the  15-foot  channel  as  projected  and  extend  the  an- 
chorage area  as  far  as  possible  to  the  east  and  south. 

Newport  is  in  the  collection  district  of  Newport,  and  is  a  port  of  entry.  The 
amount  of  revenue  collected  at  Newport  in  the  last  fiscal  year  was  $8,880.14. 
The  nearest  lighthouses  are  Lime  Ruck  and  Newport  (Goat  Island)  lights.  The 
nearest  fortification  is  Fort  Adams,  Newport,  R.I. 
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MONBT   BTATBMBKT. 

July  1,  1889,  amount  available $10,712  88 

July  1,  1890,  amount  expended  during  fiscal  year,  exclu- 
sive of  liabilities  outstanding  July  1,  1889 $10,701  14 

July  1,  1890,  outstanding  liabilities 11  68 

$10,712  82 


Amount  appropriated  by  act  of  September  19,  1890 $12,500  00 


Amount  (estimated)  required  for  completion  of  existing  project $27,500  00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

80,1892 27,50000 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and  harbor 

acts  of  1866  and  1867. 


COMMERCIAL   STATISTICS. 


[Furnished  by  Mr.  J.  H.  Cozzens,  collector  of  cnstome.] 


Beeeipia. 


ArticIcB. 


Lumber... 
Shingles.. . 

Laths 

Coal 

Lime 

Cement..., 
Brick..... 

Hay 

Grain 

Cord  wood. 
Marble.... 


1889. 


Tom. 

19,749 

704 

1,294 

60,000 
3.560 
1,960 

18,000 
1,600 
1,900 


1890. 


Tone. 

18,856 

960 

1,063 

60,000 
2,850 
1,660 

18,800 
5,000 
1.800 
1,260 
1,600 


Articles. 


Brain  Pipe 

Sand  and  gravel . 

Flagstone 

Granite 

Iron 

Ashes 

Pish 

Potatoes 

Plaster 

Hair 


1889. 


ion. 


Toiu.  i  TofA 
5,000 


10,000 

1,000 

90,000 

2,000 

41 

9,000 

1,800 

913 

900 
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Shipping, 


Tears. 


1889. 
1890. 


Arrivals  of  vessels 

Vessels 

from  foreign  ports. 

Nev 

Namber. 

Valae  of 
cargoes. 

$16,271.98 

Namber. 

29 

148 

19 

17,896.59 

148 

Gross 
Tonnage. 

7,094  54 
7,97«98 


HARBOR  OF  REFUGE  AT  BLOCK  ISLAND,    RHODE  ISLAND. 

This  island  is  a  part  of  the  State  of  Rhode  Island;  it  is  14  miles  east  of  Mon- 
tauk  Point,  the  eastern  end  of  Long  Island,  and  its  nearest  point  is  about  10  miles 
fi  om  the  mainland.  Besides  the  wants  of  the  mackerel-fishing  fleet  and  the  gen- 
eral coast  navigation  the  island  is  an  important  point  on  our  shores  for  ocean 
navigation.  It  has  a  signal  station  connected  by  submarine  telegraph  with  the 
mainland.  Vessels  are  passing  the  island  at  all  times  and  on  all  sides  of  it,  and 
its  position  renders  it  of  national  importance.  The  object  of  the  improvement 
is  to  furnish  a  harbor  of  refuge-for  vessels  engaged  in  foreign  and  coastwise  com- 
merce.   The  mean  rise  and  fail  of  the  tide  is  about  3  feet. 


OBIOINAL  CONDITION. 

Before  the  construction  of  the  present  harbor  of  refuge  Block  Island  had  no 
harbor  which  afforded  protection  for  decked  vessels.  The  only  ones  used  were 
open  boats  which  upon  the  approach  of  storms  were  hauled  up  on  the  beach  by 
oxen.    The  largest  of  these  boats  were  of  about  10  tons  burden. 

PLANS  OF  THE  WORK. 

The  original  project  and  its  subsequent  modifications  provided  for  a  harbor  of 
refuge  on  the  eastern  side  of  the  island,  consisting  of  an  inner  harbor  or  basin  for 
small  vessels  and  an  exterior  harbor  for  large  ones.  The  basin  was  to  be  about 
250  by  300  feet  in  area,  and  inclosed,  with  the  exception  of  an  opening  of  80  feet 
in  width.  The  exterior  harbor  was  to  be  formed  by  a  riprap  breakwater,  which 
has  been  built.  About  300  feet  from  the  sea  end  of  this  breakwater,  which  is 
1,000  feet  long,  a  gap  200  feet  long  was  left  for  the  convenience  of  vessels.    The 
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present  project  contemplates  the  filling  of  this  gap  and  restoring  the  breakwater 
to  its  original  dimensions,  the  enlargement  of  the  inner  harbor,  and  the  removal 
of  a  shoal  along  the  western  side  of  the  breakwater.  A  plat  of  Block  Island, 
showing  the  position  of  the  harbor  of  refuge  and  a  plan  of  the  works,  may  be 
found  in  the  Report  of  the  Chief  of  Engineers  for  1885,  Vol.  1,  pages  612,  618. 

AMOUNT  BZPSNDBD  AND  RESULTS  TO  JUNE  80,  1889. 

The  total  expenditures  up  to  June  80,  1889,  including  liabilities  outstanding 
at  that  date,  was  $340,931.89. 

The  inner  harbor  and  the  main  breakwater,  built  in  prolongation  of  the  eastern 
side  of  the  inner  harbor,  and  extending  1,900  feet  from  the  shore,  were  con- 
structed in  the  years  1870  to  1879,  inclusive.  The  utility  of  the  work  at  once  be- 
came apparent.  In  stormy  weather  the  inner  harbor  especially  was  filled  with 
fishermen  and  coasters,  and  it  soon  became  necessary  to  increase  its  depth  from 
7  feet,  to  which  it  had  been  dredged  in  the  first  instance,  to  9  feet  at  mean  low 
water.  A  strong  jetty  ha4  been  built  out  from  the  cliff  to  the  eastward  of  the 
inner  harbor  and  a  masonry  wall  constructed  on  the  inside  of  the  crib-work  form- 
ing the  eastern  side  of  the  inner  harbor.  The  filling  of  the  gap  in  the  main  break- 
water had  been  carried  to  an  extent  sufficient  to  keep  out  the  sea  which  was 
formerly  driven  through  it  into  the  outer  harbor  in  easterly  storms.  The  timber- 
jetty  filled  with  stone  forming  the  shore  end  of  the  western  wall  of  the  enlarged 
inner  harbor  and  about  160  feet  of  its  north  wall  east  of  the  opening  into  the 
harbor  had  been  finished,  and  about  90  feet  of  the  wall  west  of  the  opening  built 
to  the  level  of  mean  high  water. 

OFBRATIONS  DURING  THE  LAST  FISCAL  TEAR. 

At  the  beginning  of  the  last  fiscal  year  no  work  was  in  progress.  Work  was 
resumed  on  the  north  wall  of  the  enlarged  inner  harbor  August  8,  1889,  and  1,941 
tons  of  riprap  granite  were  placed  in  it  and  420  tons  on  the  breakwater  during  the 
last  fiscal  year.  Of  the  stone  delivered  1,265  tons  were  taken  from  Mason's 
Island  Quarry,  which  is  operated  by  the  Government.  November  18,  1889,  the 
United  States  dredge  Bhode  Island  commenced  dredging  in  the  enlarged  inner 
harbor  on  the  bar  that  had  been  formed  on  the  western  side  of  the  breakwater. 

The  dredging  extended  from  the  end  of  the  steam-boat  wharf  to  withm  about 
100  feet  of  the  north  wall.  Three  thousand  and  twenty-five  yards  of  sand  were 
dredged,  making  a  depth  of  9  feet  at  mean  low  water.  The  dredging  was  dis- 
continued on  December  28,  1889,  and  the  dredge  transferred  to  other  work.  Mr. 
F.  I.  Aiigell  was  the  local  superintendent  of  the  work. 


HARBOR  commissioners'  REPORT.  23 

AMOUNT  BXPBNDBD  DURING  THE  LAST  FISCAL  TBAR  AND  BBSULTB  TO  JUNB  80, 

1890. 

The  amount  expended  during  the  last  fiscal  year,  including  liabilities  out- 
standing June  80,  1890,  was  $18,194.20,  and  the  result  was  the  extension  of  the 
north  wall  of  the  enlarged  inner  harbor  50  feet  to  the  westward,  and  the  use  of 
420  tons  of  stone  in  the  proposed  repairs  to  the  breakwater  and  deepening  the 
water  to  9  feet  on  that  part  of  the  bar  within  the  enlarged  inner  harbor  thbt  lies 
between  the  steamboat  wharf  and  a  line  100  feet  from  the  north  wall;  also  the 
purchase  of  plaht  to  the  value  of  $4,201.48. 

THB^WH^RF  AT  BLOCK  ISLAND. 

In  the  annual  reports  of  the  officer  in  charge  for  some  years  past,  attention  has 
been  called  to  the  dilapidated  and  dangerous  condition  of  the  wharf.  It  is  on  the 
land  side  of  the  inner  harbor  and  was  built  by  the  United  States  for  purposes  of 
construction  of  that  work.  Since  completion  of  the  inner  harbor  the  only  use  of 
the  wharf  by  the  Government  has  been  for  the  purpose  of  landing  mails  and  sup- 
plies for  the  lighthouses,  etc.  This  use  it  is  thought  does  not  warrant  an  esti- 
mate for  its  repair  or  reconstruction,  which  would  cost  perhaps  $2,500. 

In  his  annual  report  for  the  year  1886,  Colonel  Elliot,  for  reasons  which  were 
fully  set  forth,  recommended  that  this  wharf  be  turned  over  to  the  town  of  New 
Shoreham,  the  corporate  name  of  Block  Island,  and  that  the  following  provision 
be  attached  to  the  item  for  Block  Island  in  the  next  river  and  harbor  bill: 

Provided,  That  the  wharf  on  the  land  side  of  the  inner  harbor  may  be  turned 
over  to  the  town  of  New  Shoreham  for  the  public  use  of  said  town;  but  no  tolls 
or  charges  shall  ever  be  exacted  for  the  use  of  said  wharf  by  public  vessels  of 
the  United  States,  or  freight  carried  in  such  vessels. 

And  I  would  respectfully  renew  the  recommendation. 

During  the  past  year  the  wharf  has  been  temporarily  repaired  by  the  citizens 
of  Block  Island  at  their  own  expense.  The  location  of  the  wharf  may  be  seen 
in  the  plat  published  at  page  618  of  the  Annual  Report  of  the  Chief  of  Engineers 
for  1885. 

WORK  RBQUIRBD  TO  COMFLBTB  THB  EXISTING  PROJECT. 

The  work  required  to  complete  the  existing  project  is  the  completion  of  the 
filling  of  the  gap  in  the  main  breakwater,  the  restoration  of  the  breakwater  to  its 
original  dimensions,  and  the  enlargement  of  the  inner  harbor. 

OPERATIONS  CONTEKPLATBD  FOR  THB  FISCAL  TBAR  ENDING  JUNB  80,    1891. 

If  an  appropriation  is  made  it  is  proposed  to  apply  it  to  the  continuation  of  the 
work  according  to  the  existing  project. 
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wad  $269,868.00.    The  nearest  light^houses  are  the  six  light-houses  in  Providence 
River.    The  nearest  fortifications  are  fort  on  Dutch  Island  and  Fort  Adams,  RI. 

HONBT  STATEMBNT. 

July  1,  1880,  amount  available $86,717  27 

July  1,  1890,  amount  expended  during  fiscal  year,  exclu- 
sive of  liabiliUes  outstanding  July  1,  1889 $35,829  71 

July  1, 1890,  outstanding  liabilities 887  56 

36,717  27 

Amount  appropriated  by  act  of  September  19,  1890 50,000  00 

Amount  (estimated)  required  for  completion  of  existing  project 115,000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,  1892 100,00000 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and  harbor  acts 
of  1866  and  1867. 


COMMBBCIAL  STATISTICS. 


[Farnished  by  PmrldeDce  Board  of  Trade.] 


Foreign  ImporU, 


Articlea. 


Lamber... 
Shinglea . . 
Laths..... 
Wood.... 
Logwood . 
Picketo... 

Piling 

Brimatone 


1889. 


Tom. 

8,688 

857 

1,407 

1,166 

8,881 

M 

818 

580 


Artidea. 


Ice 

Wool ... 
Starch. . . 
Lime.... 
Potatoea 
Liqaora. 
Tobacco 


I860. 


Tom. 
509 

3,815 

;« 
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By  Water  and  Bail, 


ArticltM. 


1889. 


Cotton , 

Wool 

CoiU 

Iron  and  steel 

Oil 

WMte 

Beef 


Tans. 
BS,105 
19,888 
1.064,814 
05,876 
84,008 

5311 
18,486 


Articles. 


Flour 

Grain 

Dry  Koods . 
Print  cloths 
Chemicals. . 
Liqaon. . . . 


1889. 


Tom. 
88,608 
44,478 
6,900 
8,010 
8,848 
9,558 


REMOVAL    OF    GREEN    JACKET    8H0AX,    PROVIDENCE    RIVER, 

RHODE  ISLAND. 

Green  Jacket  Shoal  is  in  that  part  of  Providence  River  which  constitutes  the 
harbor  of  Providence. 

It  lies  off  the  wharves  on  the  south  front  of  the  city,  and  occupies  a  part  of  the 
harbor  that  is  required  for  anchorage  purposes. 

OBIOINiLL  CONDITION. 

That  part  of  the  harbor  in  which  the  shoal  is  located  is  about  2,000  feet  long 
by  from  600  to  1,200  feet  wide;  and  of  this  area  the  shoal,  or  rather  that  part  of 
it  which  was  included  between  the  15-foot  curves,  takes  up  about  18  acres. 
There  were  channels  on  either  side  of  the  shoal,  between  it  and  the  harbor  lines, 
having,  the  one  on  the  north  side  a  width  of  800  feet  and  a  depth  of  20  feet, 
and  the  one  on  the  south  side  a  width  varying  from  50  to  100  feet  and  a  depth  of 
about  15  feet  at  mean  low  water.  The  water  on  the  summit  of  the  shoal  was  1 
foot  deep. 

PLANS  OF  IMPROVEMENT. 

The  general  project  is  the  removal  of  the  entire  shoal  to  a  depth  of  25  feet  at 
mean  low  water,  limiting  the  work  by  lines  drawn  200  feet  from  the  harbor 
lines. 

A  plat  of  Green  Jacket  Shoal  was  published  in  the  Annual  Report  of  the  Chief 
of  Engineers  for  1885,  Vol.  1,  page  599. 


16  HARBOR  commissioners'  REPORT* 

AMOUNT  EXPENDED  AND  RESULTS  TO  JUNE    80,  1889. 

The  amount  expended,  Including  outstanding  liabilities,  to  June  80,  1889,  was 
$28,064.87.  The  result  was  the  excavation  to  a  depth  of  25  feet  at  mean  low 
water  of  an  area  of  abAut  9^  acres,  extending  along  the  western  side  of  the 
shoal,  making  an  important  addition  to  the  anchorage  facilities  of  the  harbor. 
On  a  portion  of  this  area  the  depth  of  water  before  the  completion  of  the  con- 
tract of  November  18,  1886,  was  from  8  to  4  feet. 

OPERATIONS  DURING  THE  LAST  FISCAL  TEAR. 

At  the  beginning  of  the  last  fiscal  year  no  work  was  in  progress.  Augusts, 
1889,  a  dredge,  hired  by  Henry  Du  Bois's  Sons,  commenced  work  on  the  shoal. 
The  cuts  were  made  parallel  to  the  general  direction  of  the  harbor  line  on  the 
north  side  of  the  shoal,  and  an  area  of  about  4^  acres  was  excavated  to  the  re- 
quired depth  of  25  feet.  On  November  9,  1889,  this  dredge  was  transferred  to 
other  work.  From  January  6  to  February  8,  1890,  the  United  States  dredge 
Rhode  Island  was  at  work  on  this  shoal.  The  amount  of  material  excavated  was 
147,520  cubic  yards  of  mud  and  oyster  shells. 

AMOUNT  EXPENDED   DURING    THE    LAST    FISCAL    TEAR   AND    RESULTS    TO  JUKB 

80,    1890. 

The  amount  expended  during  the  last  fiscal  year,  including  liabilities  out- 
standing June  80,  1890,  was  $26,185.68,  and  the  result  was  the  enlargement  of 
the  anchorage  area  by  about  41  acres,  and  the  purchase  of  plant  to  the  value  of 
$7,177.04. 

WORK  REQUIRED  TO  COMPLETE  THE  EXISTING  PROJECT. 

The  work  required  to  complete  the  existing  project  is  the  excavation  of  the 
remainder  of  the  shoal  to  a  depth  of  25.  feet. 

OPERATIONS  CONTEMPLATED  FOR  THE  FISCAL  TEAR  ENDING  JUNE  80,  1891. 

It  is  proposed  to  continue  the  removal  of  the  shoal  according  to  the  general 
project. 

Green  Jacket  Shoal  is  in  the  collection  district  of  Providence,  which  is  a  port 
of  entry.  The  amount  of  revenue  collected  at  Providence  during  the  last  fiscsl 
year  was  $269,658.00.  *  The  nearest  light-houses  are  the  six  light-houses  in  Prov- 
idence River.  The  nearest  fortifications  are  Fort  Adams,  R.  I.,  and  the  fort  on 
Dutch  Island,  Rhode  Island. 
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Pawcatuck  River  is  in  the  collection  district  of  Providence  and  Stonington,  the 
dividing  line  passing  through  the  river.  Providence  and  Stonington  are  the 
nearest  ports  of  entry.  The  revenue  collected  in  the  last  fiscal  year  was:  Provi- 
dence, $269,858.00;  Stonington,  $1,590.  The  nearest  light-houses  are  the  Stoning- 
ton and  Watch  Hill  lights.  The  nearest  fortification  is  Fort  Trumbull,  New 
London,  Conn. 


MONBY   STATEMENT. 


July  1,  1889,  amount  available 

July  1,  1890,  amount  expended  during  fiscal  year,  exclu- 
sive of  liabilities  outstanding  July  1,  1889 . 

July  1,  1890,  outstanding  liabilities 


$9,578  85 


$9,091  81 
482  04 


$9,573  86 


Amount  appropriated  by  act  of  September  19,  1890 $16,600  00 


Amount  (estimated)  required  for  completion  of  existing  project 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

80,  1892 


$37  00 
87  00 


Submitted  in  compliance  with  requirements ^f  sections  2  of  river  and  harbor 
acts  of  1866  and  1867. 


COMMBRCIAL   STATISTICS. 


[Fnroished  by  Meeen.  Maxson  &  Co.,  Westerly,  R.  I.] 


Receipts  at  Westerly  by  water. 


Articles. 

1888. 

1889. 

Coal     

tons.. 

18,894 

892 

4,158,167 

1,196.700 

71,000 

985 

17,014 

Band 

do. . . 

1,275 

Lumber 

feet.. 

4,043,897 

Bricks - 

851,000 

Qrain  

bnsbels.. 

73,675 

Plff-iron. 

tons.. 

1,094 
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Shipments. 


Stone tons. . ;  9,180 

Lnmber feet. 


4.664 

SS.000 


Number  of  passengers  carried  by  steamers  (about) : 

1888 50,000 

1889 81,400 


PRELIMINARY  EXAMINATION  OF  COVE    NEAR    SOUTHEAST  EX- 
TREMITY OP  COASTER'8  HARBOR  ISLAND  AND  WATERr 
WAY  BETWEEN  SAID  ISLAND  AND  RHODE  ISLAND, 
WITH  A  VIEW  TO  DEEPENING  THE  WATER- 
WAY  AND  REMOVING  OBSTRUCTIONS. 

Engineer  Office,  U.  S.  Armt, 

Newport,  R.  I.,  December  14, 1888. 

General  :  In  compliaDce  with  InstructioDs  contained  in  Department  letter 
of  September  29,  1888,  I  have  the  honor  to  submit  the  following  report  upon 
the  prelimiDary  ex  amiDalion  of  cove  near  southeast  extremity  of  Coaster's  Harbor 
Island  and  water-way  between  said  island  and  Rhode  Island,  provided  for  in  the 
river  and  harbor  act  of  August  11,  1888,  and  made  by  me  frequently  in  August 
and  September  last. 

This  cove  and  water-way,  situated  in  the  northwestern  part  of  the  city  of  New- 
port, Newport  County,  R.  I.,  at  the  southeastern  extremity  of  Coaster*s  Harbor 
Island,  are  used  by  the  United  States  Navy  as  a  training  station.  The  old  74  gun 
ship  New  Hampshire  is  permanently  anchored  at  the  southeast  point  of  the 
island. 

I  am  infornfed  by  Commander  Higginson,  United  States  Navy,  in  command 
of  the  training  station,  that  the  improvements  desired  are  to  have  the  cove  deep- 
en ed  at  a  point  near  the  causeway  which  forms  its  northern  boundary,  at  least 
enough  to  afford  a  berth  for  the  Saratoga ^  or  a  vessel  of  that  class,  and  to  dredge 
a  channel  leading  to  it  from  the  harbor,  utilizing  the  dredged  material  for  build- 
ing up  the  island,  also  to  have  the  water-way  between  Coaster's  Island  and  Rhode 
Island  deepened  so  that  the  flow  of  water  through  it  will  be  sufiScient  to  cany  off 
all  the  garbage,  etc.,  that  is  thrown  from  the  training-ahip,  and  which  if  allowed 
to  accumulate  would  in  time  not  only  cause  sickness  on  the  ship,  but  to  lestdeniB 
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of  the  adjacent  country.  The  water-way  is  now  crossed  by  a  causeway  having 
only  one  opening  and  in  consequence  is  rapidly  filling  up. 

In  my  opinion  the  cove  is  worthy  of  improvement  by  the  General  Government, 
and  perhaps  something  might  be  done  to  improve  the  water-way. 

The  cost  of  dredging  the  cove  is  roughly  estimated  at  $5,000,  and  in  the  water- 
way from  $5,000  to  $15,000.  The  cost  of  a  survey  of  the  locality  is  estimated  at 
$200.  A  sketch*  of  the  cove  and  water-way  showing  the  location  of  the  pro- 
posed improvement  is  herewith  inclosed. 

Coaster's  Harbor  Island  is  in  the  collection  district  of  Newport,  which  is  a  port 
of  entry.  The  amount  of  revenue  collected  at  Newport  in  the  last  fiscal  year  was 
$2,184.51.  The  nearest  lighthouse  is  Gull  Rock  Light.  The  nearest  fortification 
is  Fort  Adams,  Newport,  R.  I.  The  population  of  Newport  by  the  State  census 
of  1885,  was  19,556. 

Very  respectfully,  your  obedient  servant, 

W.   R.   LrVERMOKE, 

Major  of  Eriffineers. 
Brig.  Gen.  Thomas  L.  Casbt, 

Chief  of  Engineers,  U.  8.  A, 


SURVEY  OF  COVE  NEAR  SOUTHEAST  EXTREMITY  OF  COASTER'S 

HARBOR  ISLAND  AND  WATER-WAY  BETWEEN  SAID 

ISLAND  AND  RHODE  ISLAND,  WITH  A  VIEW 

TO  DEEPENING  THE  WATER-WAY  AND 

REMOVING  OBSTRUCTIONS. 

ENGI19EBR  Office,  U.  S.  Army, 

Newport,  R.  I.,  December  6,  1889. 

General  :  In  compliance  with  Department  letter  of  April  1,  1889, 1  have  the 
honor  to  submit  the  following  report  of  survey  of  cove  near  southeast  extremity 
of  Coaster's  Harbor  Island  and  water-way  between  said  island  and  Rhode  Island. 
My  report  of  the  preliminary  examination  of  this  cove  and  water-way  was  sub- 
mitted December  14,  1888,  accompanied  by  a  sketch  showing  the  location  of 
Coaster's  Harbor  and  the  water-way  with  reference  to  Newport  and  the  adjacent 
islands. 


•.Not  printed. 
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They  are  situated  in  the  northwestern  part  of  the  city  of  I^wport,  Newport 
County,  R.  I.  A  causeway  connecting  Coaster's  Harbor  Island  with  Rhode 
Island,  forms  the  northern  boundary  of  the  cove  and  separates  it  from  the 
water-way  above.  This  causeway  having  but  one  small  opening  has  checked 
the  flow  of  water  around  the  island  and  caused  deposits,  which  have  filled  up 
the  water-way  so  that  the  bottom  is  exposed  at  low  tide,  and  the  eel-grass  and 
decomposed  vegetable  matter,  with  which  it  is  covered  impregnate  the  atmos- 
phere with  disagreeable  and  unhealthy  odors. 

The  United  States  naval  training  station  is  located  here,  and  until  recently  the 
training-ship  Nefix^  Hampshire  was  anchored  in  the  cove  at  the  southeastern 
extremity  of  Coaster's  Harbor  Island.  The  refuse  from  this  vessel  has  remaiued 
in  the  cove,  and  on  account  of  sickness  and  death  the  Nieto  Hampshire  has  been 
removed  to  the  deep  water  south  of  the  island,  and  the  apprentices  are  quartered 
on  the  island.  ^ 

The  improvement  desired  is  to  deepen  the  anchorage  area  in  the  cove  and  to 
increase  the  flow  of  water  around  the  island. 

PROJECT. 

It  is  proposed  to  make  two  additional  openings  in  the  causeway,  each  60  feet 
wide,  spanned  by  wooden  bridges  80  feet  long  resting  on  stone  piers.  It  is 
understood  that  in  the  future  training  vessels  manned  with  their  full  crews  will 
not  be  permanently  anchored  in  the  cove. 

The  cost  of  this  improvement  is  estimated  as  follows  : 

Making  openings  and  constructing  bridges $8,000 

Dredging , , 2.000 

•  *  .        ■ 

15,000 
Contingencies  10  per  cent 500 

Total $5,500 

The  area  to  be  dredged  and  the  approximate  position  of  the  proposed  openings 
in  the  causeway  are  indicated  on  the  accompanying  map*  of  the  recent  survey  by 
parallel  lines. 

Very  respectfully,  your  obedient  servant, 

W.   R.   LlVBRMOKE, 

M(0ar  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casbt, 

Chief  of  Engineers,  U,  S»  A. 


*  Omitted  ;  printed  in  House  Ex.  Boc.  No.  68,  Fifty-flist  CongreMS,  flnt  Msaioa. 
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PRELIMINARY   EXAMINATION   OF   COAST   NEAR  LIFE  SAVING 

STATION.  EAST  POINT  JUDITH,  RHODE  ISLAND,  WITH 

A  VIEW  TO  CONSTRUCTING  A  BREAKWATER. 

•    Ekginebb  Officb,  U.  S.  Army, 

Newport.  R  I.,  December  14, 1888. 

General  :  In  compliance  with  instructions  contained  in  Department  letter  of 
September  29,  1888,  I  have  the  honor  to  submit  the  following  report  upon  the 
preliminary  examination  of  coast  near  life-saving  station.  East  Point  Judith, 
Rhode  Island,  provided  for  in  river  and  harbor  act  of  August  11, 1888,  and  made 
by  Captain  Thomas  L.  Casey,  Corps  of  Engineers,  on  the  11th  of  October  last. 

Point  Judith  is  the  southeastern  extremity  of  South  Kingstown  township, 
Washington  County,  R.  I.,  and  marks  the  southwestern  entrance  to  Narragansett 
Bay. 

Captain  Casey  recommends  the  establishment  of  a  harbor  of  refuge  in  this 
locality.  His  report  is  accompanied  by  two  sketches  and  a  list  of  vessels  which 
have  been  wrecked  there  between  1888  and  1888.  I  have  been  told  that  the  loss 
of  the  largest  of  these  vessels  was  caused  by  fogs  and  not  by  storms.  The 
amount  of  commerce  passing  Point  Judith  is  too  well  known  to  require  detailed 
description.  The  point  is  an  exceedingly  dangerous  one  to  navigation.  While 
vessels  of  large  size  can  ride  in  the  trough  of  the  sea  to  a  safe  shelter  in  Narra- 
gansett Bay,  a  harbor  of  refuge  for  smaller  vessels  is  much  needed  here. 

Such  a  harbor  can  be  established  by  the  construction  of  breakwaters  at  a  cost, 
roughly  estimated  of  $300,000,  which  would  also  afford  relief  to. the  commerce  of 
the  neighboring  villages,  and  furnish  a  landing  for  the  boats  of  the  Point  Judith 
life-saving  service,  which  now  often  can  not  be  effected  nearer  than  Newport  or 
Block  Island.  I  am  therefore  of  the  opinion  that  East  Point  Judith  is  worthy  of 
improvement  by  the  General  Government,  and  estimate  the  cost  of  a  survey  of 
the  locality  at  $300. 

Point  Judith  is  in  the  collection  district  of  Newport,  which  is  a  port  of  entry. 
The  amount  of  revenue  collected  at  Newport  in  the  last  fiscal  year  was  $2,184,51. 
The  nearest  light-house  is  Point  Judith  Light.  The  nearest  fortification  is  the 
fort  on  Dutch  Island,  Rhode  Island.  The  population  of  South  Kingstown,  by 
the  Rhode  Island  State  census  of  1885  was  5,549. 

Captain  Casey's  report  is  herewith  inclosed. 

Very  respectfully,  your  obedient  servant, 

W.    R    LiVBRMORB, 

Major  of  Engineers, 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Enyincers,  U.  S.  A. 
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report  of  captain  thomas  l.  casey,  corps  of  engineers. 

Engineer  Office,  U.  S.  Army, 

Newport,  R.  I. .  October  12,  1888, 

8iR  :  The  follow iug  is  a  report  of  the  preliminary  examination  of  Point  Judith 
Fond  and  the  coast  line  thence  to  Point  Judith,  Rhode  Island,  with  a  view  to  the 
establishment  of  harbors  of  refuge. 

On  the  morning  of  October  11  the  party  set  out  from  the  upper  end  of  the 
upper  pond  in  a  small  steam-launch  belonging  to  Mr.  Jeremiah  P.  Robinson  and 
brother,  of  Wakefield.  A  sounding-rod  had  been  provided  graduated  to  feet. 
Soundings  were  taken  at  intervals  of  about  a  fifth  of  a  mile.  The  course  lay 
down  the  upper  pond  to  the  Narrows,  thence  in  a  nearly  straight  course  to  the 
interval  between  Qardiner's  Island  and  a  smaller  island  lying  immediately  to  the 
eastward,  and  thence  in  a  gentle  curve  to  High  Point. 

As  indicated  on  the  accompanying  map,  the  soundings  taken  show  that  from  the 
upper  end  of  the  pond  to  a  point  nearly  opposite  Buf  Island,  a  distance  of  about 
2  miles,  a  channel  depth  of  about  10  feet  can  easily  be  obtained,  but  from  the 
latter  point  to  the  entrance  the  depth  became  rapidly  less,  and  in  order  to  obtain 
sufficient  depth  of  water  for  commercial  purposes,  extensive  dredging  will  be 
necessary. 

At  a  point  about  one-half  mile  below  High  Point  the  party  left  the  launch  be- 
cause of  the  eel-grass  which  impeded  the  propeller,  and  took  to  a  flatbottom 
skiff.  As  we  approached  the  entrance  along  the  dotted  line  on  the  map  it  could 
be  seen  that  there  was  a  perceptible  current  setting  into  the  pond  and  into  the 
narrow  passage  forming  its  outlet ;  this  current  became  so  strong  that  headway 
could  be  made  with  difficulty  against  it.  The  depth  in  the  narrow  tortuous  out- 
let varied  from  3  to  8  feet.  The  tide  was  at  its  full,  and  there  was  no  appearance 
of  a  bar  at  the  entrance.  As  the  mean  range  of  the  tide  on  the  coast  is  about  3 
feet,  and  as  the  known  range  of  the  tide  in  the  pond  is  from  6  to  9  inches,  it 
follows  that  the  low  level  of  the  pond  can  not  be  much  more  than  2.5  feet  above 
mean  low  tide  in  the  ocean,  and  that  if  a  navigable  channel  200  feet  wide  and 
7  feet  deep  (at  midtide)  was  excavated  as  indicated  on  the  diagram  marked  A,  the 
depth  in  the  pond  would  be  reduced  by  that  amount  at  low  tide.  By  a  rough 
calculation,  assuming  the  area  of  the  pond  to  be  If  square  miles,  such  an  outlet 
as  that  just  indicated  would  accommodate  the  incoming  and  outflowing  tide  with 
a  current  of  3  miles  per  hour.  If  a  row  of  guide-piling  sheathed  with  planks  be 
driven  along  the  borders  of  the  artificial  channel  and  cut  off  at  a  height  of  8  feet 
above  the  high-water  level,  it  would  serve  to  retain  the  current  for  purposes  of 
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deepening  the  channel,  and  would  at  the  same  time  serve  as  a  catch  for  the  loose 
sand  which  is  sometimes  extensively  shifted  by  the  wind. 

If  a  harbor  of  refuge  is  to  be  built  on  the  coast  to  the  westward  of  Point 
Judith,  it  would  seem  that  the  best  location  for  it  would  be  at  the  entrance  of 
this  pond,  where  it  would  serve  at  once  as  a  harbor  of  refuge  and  as  a  quiet  port 
wherein  vessels  might  discharge  cargoes  upon  lighters,  which  could  then  be 
towed  up  the  pond  to  Wakefield. 

There  is  no  part  of  the  coast  between  the  entrance  and  Point  Judith  which 
could  be  advantageously  chosen  as  a  site  for  the  harbor,  because  of  a  long  ledge 
which  extends  for  nearly  a. mile  in  a  south  by  easterly  direction  from  a  point 
nearly  one-half  mile  from  the  shore  near  the  entrance  of  the  pond.  This  ledge 
would  effectually  bar  the  progress  of  any  vessel  drawing  more  than  13  feet  of 
water,  and  its  attempt  to  reach  such  a  harbor  from  the  southwest  would  at  all 
times  be  dangerous. 

The  position  of  the  proposed  harbor  is  indicated  on  the  map. 

Proceeding  to  the  life  saviog  station  at  Point  Judith,  the  captain  of  the  crew 
was  asked  his  opinion  as  to  the  position  and  nature  of  the  proposed  breakwater 
to  the  north  of  the  point.  The  position  of  the  breakwater  as  traced  by  him  is 
shown  on  the  map,  and  it  was  suggested  that  a  small  prolongation  at  right  angles 
to  the  axis  and  from  its  extremity  would  be  very  useful,  and  such  a  form  far 
superior  to  the  arc  of  a  circle. 

If  the  breakwater  be  built  in  this  position,  it  is  suggested  that  it  be  capped 
with  large,  rough-finished  stones,  so  that  it  could  serve  some  of  the  purposes  of 
a  dock. 

On  reviewing  the  entire  project,  which,  although  threefold  in  its  nature,  is  in 
reality  only  one,  it  should  be  said  in  conclusion  that  it  is  quite  possible,  and,  as 
far  as  th^  Wakefield  harbor  of  refuge  and  the  Point  Judith  breakwater  are  con- 
cerned, almost  a  necessity. 

Appended  (marked  B)  there  is  a  list  of  the  vessels  which  have  been  wrecked  on 
this  coast  from  the  Point  Judith  Pond  Inlet  to  a  point  midway  between  the  point 
and  Narragansett  Pier.  It  was  very  obligingly  furnished  by  the  captain  of  the 
life-saving  crew. 

Very  respectfully,  your  obedient  servant, 

Thos.  L.  Caset, 

Captain  of  Engineers, 

l£aj.    W.   R.   LiVBRMORE, 

Corps  of  Engineers,  U,  S.  A.  ^ 


♦ 
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B.—Li8t  of  ftesaels  wrecked  netvr  Paint  Judith,  1883-88. 


Names  wrecked. 


Schooner  Warren  Gates 

Schooner  Thomas  R.  Pillsbary. 

Schooner  Jalia  A.  Tate.... 

Schooner  Idlewlld. '. 

Schooner  Almond  Bacon 

Schooner  Mott  Haven 

Schooner  Willie  De  Wolf. 

Schooner  Allen  Greene 

Steamer  Miranda 

Schooner  Mary  Natt. 

Schooner  Harry  A.  Barry 

Schooner  Mary  A.  Drory 

Brig  John  Welsh,  Jr 

Schooner  Maggie  J.  Smith 

Schooner  Heniy  H.  Olds 

Schooner  Anita 

Schooner  Earl  P.  Mason 

Schooner  Isaac  H.  Borden 


When 
wrecked. 


Mar. 

June 

May 

Jnne 

Nov. 

Dec. 

Dec. 

Jan. 

Jane 

Dec. 

Feb. 

Mar. 
Nov. 
Apr. 
May 

Aug. 
Sept. 


25,1888 
18,1888 
10,1884 

6,1884 

6,1885 
85,1885 
36,1885 

9,1886 
20,1886 

1,1886 
20,1887 
81,1887 

8,  1888 
10,  1887 
12,1888 

2,1888 
22,1888 

9,1888 


Val  nation 
of  vessels. 


$4,000 

28,000 

4.000 

2,000 

8,000 

6,000 

8,000 

12,000 

110,000 

1,900 

26,000 

10,000 

1,500 

86,000 

46,000 

8,000 

17,000 

600 


Valuation 
of  cargo. 


$6,600 
2,600 
8,600 
1,126 
2,000 
1,900 
1,600 
No  cargo. 
81,600 
2,700 
4,275 
2,000 
1.200 
6,000 
6,000 
1,800 
8,000 
8,000 


Nature. 


Steel  wire. 

Coal. 

Log-wood  and  axles. 

Grain. 

Iron. 

Fumitore  and  oil. 

Lumber. 

Ballast. 

General  carga 

Iron. 

Coal. 

Coal. 

Coal. 

Coal. 

Coal. 

Lumber. 

Coal. 

Oil. 


Total  number  of  wrecks,  18 ;  total  valuatioD  of  vessels,  $810,300  ;  total  valua- 
tioD  of  cargo,  $78,500. 


SURVEY  OP  COAST  NEAR   LIFE-SAVING    STATION,   EAST  POINT 
JUDITH,   RHODE  ISLAND,   WITH  A  VIEW  TO 
CONSTRUCTING  A  BREAKWATER. 

Engikber  Office,  U.  S.  Army. 

Newport,  R.  I.,  December  6, 1889. 

General  :  In  compliance  with  instructions  contained  in  Department  letter  of 
April  1,  1889,  I  have  the  honor  to  make  the  following  report  of  a  survey  of  the 
coast  near  life-saving  station,  East  Point  Judith,  Rhode  Island.  This  survey  was 
completed  in  the  month  of  July.  A  report  of  the  preliminary  examination  of  the 
coast  was  submitted  December  14,  1888, 
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Point  Judith  is  the  southeaBtem  extremity  of  South  Kingstown,  Washington 
County,  R.  I.,  and  marks  the  southwestern  entrance  to  Narragansett  Bay.  Its 
shores  are  covered  with  bowlders,  and  the  remains  of  a  number  of  wrecks  are 
scattered  along  the  beach  on  both  sides  of  the  point. 

The  ebb  tides  from  Narragansett  Bay,  Long  Island  Sound,  and  Buzzard's  Bay 
meet  southeast  of  here,  and  when  a  heavy  wind  is  blowing  from  that  quarter  the 
smaller  class  of  vessels  do  not  attempt  to  pass  the  point ;  those  east  of  it  run  into 
either  Newport  or  Dutch  Island  harbors,  a  distance  of  12  or  15  miles,  while  those 
west  of  it  run  for  Stonington,  Conn.,  distant  21  miles.  The  amount  of  commerce 
passing  this  point  is  considerable,  but  the  larger  vessels  engaged  in  the  coasting 
trade  pass  to  the  southward  of  Block  Island,  only  about  10  miles  distant,  where 
in  heavy  storms  they  lie  under  the  lee  of  its  shores. 

In  my  report  of  the  preliminary  examination  of  the  coast  near  life-saving 
station,  East  Point  Judith,  Rhode  Island,  I  stated  that  a  harbor  could  be  made 
by  building  breakwaters  at  a  cost,  roughly  estimated,  at  $800,000.  Subsequent 
examination,  however,  shows  that  such  a  harbor  could  not  answer  the  require- 
ments. A  small  area  could  be  protected  at  a  considerable  cost,  but  the  anchor- 
age would  not  be  good. 

Although  an  examination  of  the  coast  immediately  west  of  the  point  was  not 
required  by  the  act  of  Congress  of  August  11,  1888,  the  survey  was  extended  as 
far  to  the  westward  as  the  funds  would  allow.  The  results  of  this  survey  and 
examination  indicate  that  a  harbor  could  be  built  here  for  about  $1,250,000  that 
would  be  large  enough  for  small  vessels,  but  the  bottom  is  hard  and  sandy  and 
the  current  strong. 

The  position  of  the  breakwater  is  shown  on  the  sketch.* 

The  following  is  the  estimated  cost  of  breakwater  at  Point  Judith  : 

1,100,000  tons  of  riprap  granite,  at  |1 $1,100,000 

Contingencies 150,000 

Total $1,250,000 

Very  respectfully,  your  obedient  servant, 

W.    R.    LiVERMORE, 

Major  of  Engineers, 

Brig.  Gen.  Thomas  L.  Cabet, 

Chief  of  Engineers,  U.  8.  A. 

*  Omitted  ;  printed  In  House  Ex.  Doc.  No.  66,  Fif ty-flnt  Congrem,  first  aewloD. 
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PRELIMINARY  EXAMINATION  OF  NARRAGANSETT  BAY  AT  THE 
MOUTH  OF  NARROW  RIVER,  RHODE  ISLAND,  WITH  A 
VIEW  OF  CONSTRUCTING  A  BREAKWATER. 

Engineer  Office,  U.  S.  Arht, 

Newport,  R.  I.,  December  14, 1888. 

General  :  In  compliance  with  instructions  contained  in  Department  letter  of 
September  29,  1888,  I  have  the  honor  to  submit  the  following  report  upoD  the 
preliminary  examination  of  Narragansett  Bay  at  the  mouth  of  Narrow  River, 
Rhode  Island,  provided  for  in  the  river  and  harbor  act  of  August  11, 1888,  and 
made  by  me  on  the  8th  October  last. 

Narrow  River  empties  into  the  western  side  of  Narragansett  Bay  about  6  miles 
above  Point  Judith  and  about  1^  miles  northeast  of  Narragansett  Pier.  It  is  in 
South  Kingstown,  Washingtown  County,  R.  I. 

It  connects  the  waters  of  Pataquamset  River  and  a  cove  of  the  same  name  with 
Narragansett  Bay. 

The  former  is  navigable  for  small  vessels  for  a  distance  of  about  5  miles  to  the 
northward  of  its  junction  with  Narrow  River,  about  three-fourths  of  a  mile  from 
the  mouth  of  the  latter.  The  cove  extends  to  the  southward  about  1^  miles  and 
is  navigable  for  flat-boats. 

These  bodies  of  water  form  tidal  reservoirs  which  tend  to  scour  the  bottom  of 
Narrow  River,  the  waters  from  which  carry  comparatively  little  sediment.  Such 
shoaling  as  occurs  at  the  mouth  of  the  river  is*  probably  occasioned  by  the  wash 
of  sand  from  the  beach  to  the  southward. 

The  parties  desiring  the  improvement  ask  for  the  construction  of  a  breakwater 
extending  from  the  beach  below  the  mouth  of  Narrow  River,  first  in  a  south- 
easterly  direction  for  a  distance  of  about  1,200  feet,  thence  northeasterly,  aboat 
800  feet,  for  the  purpose  of  stopping  the  movement  of  the  sand  along  the  beach 
into  the  mouth  of  the  river.  They  also  propose  to  build  a  line  of  railroad  from 
this  harbor  to  Narragansett  Pier,  about  1^  miles  to  the  southward,  and  wharves 
for  landing  within  the  harbor. 

The  present  landing  of  Narragansett  Pier  is  not  available  in  bad  weather,  as  it 
is  unprotected  from  the  sea,  and  there  is  no  other  landing  in  the  vicioity.  It  is 
also  controlled  by  private  parties. 

The  shores  in  the  vicinity  are  bold  and  rocky,  except  to  the  south,  where  they 
are  high  and  cultivated,  the  sand  being  protected  from  the  ^ind  by  sod. 

It  is  stated  that  the  cost  of  fuel  and  building  material  would  be  reduced  from 
one-fourth  to  one-third  by  the  establishment  of  a  harbor  wherein  vessels  coold 
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load  and  unload  in  safety,  and  that  about  8,000  to  9,000  inhabitants  would  be 
benefited  by  the  improvement,  both  in  cheapening  the  cost  of  living  and  facilit- 
ating the  shipment  of  their  products. 

A  rough  estimate  of  the  cost  of  a  breakwater  here  is  $80,000.  I  am  of  opinion 
that  Narragansett  Bay  at  the  mouth  of  Narrow  River  is  worthy  of  improvement 
by  the  General  Government,  and  I  estimate  the  cost  of  a  survey  of  the  locality  at 
$300. 

Narrow  River  is  in  the  collection  district  of  Newport,  which  is  a  port  of  entry. 
The  amount  of  revenue  collected  at  Newport  in  the  last  fiscal  year  was  |:2,184.51. 
The  nearest  light  house  is  Whale  Rock  Light.  The  nearest  fortification  is  the 
fort  on  Dutch  Island,  Rhode  Island.  The  population  of  South  Kingstown,  by  the 
Rhode  Island  State  census  of  18t^5,  was  5,549,  and  that  of  North  Kingstown  was 
3.874.  • 

Commercial  statistics  are  hereto  appended,  and  a  sketch*  showing  location  of 
the  proposed  improvement  and  one  of  the  neighboring  country  are  herewith  in- 
closed. 

Very  respectfully,  your  obedient  servant 

W.    R.    LlYKRMORE, 

Major  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casky, 

■ 

Chief  of  Engineer's,  U,  S.  A. 


COMMERCIAL  STATISTICS. 

[Furnihhed  by  Mr.  George  N.  Kenyon.] 
Material  landed  at  Narrngansett  Pier  from  June  1.  1SS7,  to  October  15,  ISSS. 

Coal tons,  1 1 ,906 

Brick number,  481,000 

Corn bushels,  28,800 

Cement tons,  225 

Lime barrels,  1,829 

Lumber feet,  3,295.000 

Shingles number,  1,159,000 

Laths do.  1 ,119,000 

Railroad  iron tons,  200 

Water  pipe ; do.  220 

Oyster  shells do.  220 

» 

Besides  twelve  cargoes  containing  general  merchandise,  blue-stone,  railroad- 
ties,  etc. 

•  Not  priDted. 
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SURVEY  OF  NARRA.GAN8ETT  BAY  AT  THE  MOUTH  OP  NARROW 
RIVER,  RHODE  ISLAND,  WITH  A  VIEW  OF  CON- 
STRUCTING A  BREAKWATER. 

Engineer  Office,  U#S.  Armt, 

Newport,  R.  I.,  December  6, 1889. 

General  :  I  have  the  houor  to  make  the  following  report  of  survey  at  the 
mouth  of  Narrow  River,  Rhode  Island,  a  report  of  the  preliminary  examination 
of  which  was  made  December  14,  1888. 

Department  letter  of  April  1,  1889,  notified  me  that  an  allotment  had  been 
made  to  defray  the  expenses  of  surveys  it^  this  district,  and  as  soon  thereafter 
as  possible  they  were  commenced.  Heavy  seas  and  dense  fogs  delayed  the  com- 
pletion of  the  survey  at  this  place  until  the  end  of  June. 

Narrow  River  is  about  three-quarters  of  a  mile  long,  and  lies  in  the  eastern 
part  of  South  Kingstown,  Washington  County,  R.  I.,*  about  6  miles  above  Point 
Judith,  and  acting  as  an  outlet  for  the  waters  of  Pettaquamscott  River  and  cove, 
empties  into  Narraganselt  Bay  at  a  point  about  1;^  miles  northeast  of  Narraganaett 
Pier,  a  town  of  considerable  importance  as  a  summer  watering  place.  A  sandy 
beach  extends  from  this  town  northward  to  the  mouth  of  Narrow  River,  where 
the  west  shore  of  Narragansett  Bay  suddenly  becomes  bold  and  rocky.  Granite 
of  good  quality  has  been  quarried  from  a  ledge  on  the  north  bank  of  the  river. 
This  ledge  serves  to  protect  the  entrance  to  the  river  from  northeast  storms,  while 
those  fr  cm  the  south  carry  the  sand  northward  and  contract  the  mouth  of  the 

river. 

It  is  thought  by  those  who  desire  the  improvement  that  a  breakwater  extend- 
ing out  from  a  point  on  the  beach  south  of  the  entrance  will  stop  the  movement 
of  this  sand  and  will  afford  a  sufficient  area  of  smooth  water  to  enable  vessels  to 
receive  and  discharge  their  cargoes. 

Narrow  River  and  its  main  branch,  the  Pettaquamscott  River,  are  navigable 
for  about  5i  miles  above  the  mouth  of  the  former  ;  the  cove  is  navigable  for  flat- 
boats. 

The  estimated  cost  of  a  breakwater,  the  position  of  which  is  shown  on  the 
accompanying  map.f  marked  "A,"  is  t24,000.  No  further  expenditure  is  rec- 
ommended, as  any  improvement  here  is  of  doubtful  permanence  on  account  of 
the  shifting  sand.    The  requirements  of  this  locality  can  never  demand  an  ex- 

*  It  is  andentood  that  a  district  calhd  NarragaDrett  has  recently  been  formed  embracing  the 
eastern  part  of  this  town, 
t  Omitted;  printed  in  Hon^e  Ex.  Doc.  No  S7,  Fifty-first  Congress,  first  aesaion. 
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tensive  harbor,  inasmuch  as  one  more  than  a  hundred  times  as  large  could  be 
made  a  few  miles  to  the  northward,  as  shown  on  the  accompanying  map,f 
marked  "  B/'  by  constructing  on  the  south,  at  the  point  marked  "  a/'  a  break- 
^water  at  a  cost  of  $150,000,  and  later,  if  found  necessary,  on  the  north,  at  the 
point  marked  "d,"  another  at  a  cost  of  $75,000.  This  would  form  one  of  the 
most  perfect  seaports  in  the  Northern  States,  far  superior  in  all  respects  to  Prov- 
idence, Newport,  or  Fort  Pond  at  the  eastern  end  of  Long  Island. 
The  following  is  the  estimated  cost  of  breakwater  at  Natrow  River  : 

44,000  tons  of  rip-rap  granite,  at  50  cents $ t8,000 

Contingencies S,000 

Total tM,000 

Very  respectfully,  your  obedient  servant, 

W.    R.   LiVERMORE, 

Major  of  Engineer $, , 
Brig.  Oen.  Thomas  L.  Caset, 

Chief  of  Engineers,  U.  8.  A. 
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REPORT, 


To  the  Honorable  the  General  Assembly  of  the  State  of  Rhode  Islands, 
etc.: 

The  Board  of  Harbor  Commissioners  respectfully  submits  its  Siz- 
teeDth  Annual  Report. 

APPOINTMENT  TO  THE   BOARD. 

At  the  May  Session  of  this  General  Assembly,  His  Excellency,  the 
Governor,  with  the  advice  and  consent  of  the  Senate,  reappointed  J. 
Herbert  Shedd,  of  Providence,  to  serve  as  Harbor  Commissioner  for  a 
further  term  of  three  years  from  the  first  of  July. 

HARBOR  LINES. 

The  harbor  line  on  the  westerly  side  of  the  Pawtucket  river  opposite 
land  of  the  Conant  Thread  Company  and  land  of  the  Pawtucket  Gas 
Company,  southerly  of  Spencer  street,  for  a  distance  of  221.07  feet 
was  changed  by  a  resolution  of  the  General  Assembly,  passed  April 
29,  1891. 

Upon  petition,  a  harbor  line  was  designed  on  the  easterly  side  of 
Pawtucket  river  from  Bass  Rock  below  Dunnell's  wharf  to  the  Central, 
or  Red,  bridge  along  the  Pawtucket  and  East  Providence  shores,  and  a 
public  hearing  was  given  to  the  several  towns  and  all  parties  interested 
on  the  28th  day  of  November,  1891.  A  report  upon  this  line,  accom- 
panied by  plans,  will  soon  be  presented  to  the  General  Assembly. 

A  petition  was  received  from  the  Old  Colony  Railroad  Company  on 
December  30,  1891,  asking  that  a  change  be  made  in  the  harbor  line 
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along  their  property  near  India  street  in  Providence.     A  report  upon 
this  matter  will  soon  be  presented  to  the  General  Assembly. 

No  definite  action  has  been  taken  in  regard  to  harbor  lines  proposed 
in  the  south  county,  one  from  near  Saunderstown  to  near  Bonnet  Point 
and  another  along  the  shore  opposite  the  District  of  Narragansett. 

ENCROACHMENT   AND   DUMPING. 

The  encroachment  upon  the  Pawtucket  river,  near  the  extension  of 
Tockwotton  street,  to  the  extent  of  several  thousand  yards,  caused  by 
the  city  of  Providence  in  filling  the  shore  contrary  to  the  advice  of  the 
Harbor  Commissioners,  has  not  yet  been  removed  ;  but  the  city  is  under 
contract,  approved  by  the  Attorney  General,  to  do  this,  and  it  is  not 
anticipated  that  any  trouble  will  be  made  by  the  city  when  the  CJom- 
missioners  request  a  compliance  with  the  contract.  It  is  intended  to 
ask  the  city  to  remove  the  obstruction  at  an  early  day. 

Complaints  have  been  made  to  this  board  of  various  minor  encroach- 
ments which  have  received  the  attention  of  the  Commissioners. 

Permits  have  been  given,  under  restrictions,  in  a  few  cases  for  the 
dumping  of  limited  amounts  of  dredged  material  in  other  places  than 
the  common  dumping  ground  below  Prudence  Island. 

The  usual  care  has  been  required  to  check  obstructions  and  encroach- 
ments, by  the  dumping  of  ashes  from  steamers,  unauthorized  building 
from  the  shores,  and  in  other  ways  which  would,  apparently,  in  the 
absence  of  such  care,  grow  into  a  serious  injury  in  the  public  waters. 

MAKING   LAND. 

Proposals  have  been  received  from  the  U.S.  Engineer  in  charge,  in 
these  waters,  looking  to  the  preparation  of  bulk-heads  or  other  bar- 
riers along  the  channels,  behind  which  the  U.  S.  Government  will  de- 
posit dredged  material  without  cost  to  the  littoral  owners.  Some 
action  has  been  taken  by  the  city  of  Providence  towards  availing  of 
this  plan  for  the  improvement  of  the  flats  from  Uill's  wharf  to  Sassa- 
fras Point. 
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DISCHARGE   OF   OILT    SUBSTANCES    INTO  TIDE. 

On  the  first  day  of  May,  1891,  an  act  was  passed  prohibiting  the 
discharge^  or  allowing  to  escape,  into  the  waters  of  the  Providence  or 
Warren  rivers  any  material  from  the  making  of  gas  which  may  cause 
disagreeable  odors  or  defile  the  surface  of  vessels,  or  other  property, 
or  the  shores,  or  injure  the  healthy  growth  of  fish  or  shell-fish. 

LICENSES,    ETC. 

Licenses  have  been  granted  duriug  the  year  for  structures  in  the  pub- 
lic waters  as  follows  : — 

No.  140.  January  21,  to  the  estate  of  Alexander  Duncan  to  drive 
piles  and  repair  a  wharf  at  the  foot  of  Peck  street  in  Providence. 

No.  141.  April  7,  to  the  New  York,  Providence  and  Boston  Rail- 
road Company  to  drive  piles,  repair  and  make  additions  to  wharf  at 
Wilkesbarre  Pier  in  East  Providence. 

No.  142.  April  24,  to  the  Rhode  Island  Lumber  Company  to  drive 
piles  and  repair  the  Manchester  wharf  on  the  west  side  of  Providence 
river  south  of  Point  street  in  Providence. 

No.  143.  June  10,  to  the  New  York,  Providence  and  Boston  Rail- 
road Company  to  drive  piles  to  strengthen  the  foundations  for  coal 
pocket  at  Harbor  Junction  wharf  on  the  west  side  of  Providence  river 
in  Providence. 

No.  144.  August  5,  to  the  Rocky  Point  Oyster  Company  to  extend 
their  wharf  east  of  Gano  street,  on  Wickendcn  street,  on  the  Seekonk 
river,  in  Providence. 

No.  145.  Augus);  12,  to  the  Pawtucket  Gas  Company  to  extend 
their  wharf  and  build  a  retaining  wall  on  Tidewater  street  in  Paw- 
tucket. 

No.  146.  June  17,  to  the  city  of  Providence  to  construct  a  sewer 
outlet  on  the  west  bank  of  the  Seekonk  river  opposite  Blackstone  Park 
in  Providence. 

No.  147.  August  26,  to  the  New  York,  Providence  and  Boston 
Railroad  Company  to  fill  in  with  earth  the  pile  trestle  approach  to  the 
Harbor  Junction  Pier  in  the  city  of  Providence. 
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No.  148.  November  11,  to  Augustus  W.,  George  A.  and  Joha  E. 
Bourne  to  build  a  bank  wall  and  bridge  wharf  at  the  corner  of  Gano 
and  Wickenden  streets  on  Seekonk  river  in  Providence. 

No.  149.  December  16,  to  Thomas  J.  Hill  to  repair  his  wharf  on 
the  west  side  of  Providence  river  at  the  foot  of  Crary  street  in  Provi- 
dence. 

No.  150.  December  30,  to  the  Providence  Corinthian  Yacht  Club  to 
build  a  platform  as  a  foundation  for  a  club  house,  and  to  drive  piles, 
in  front  of  Allen's  avenue,  between  Seymour  street  and  Pleasant 
street  in  Providence. 

Permission  was  also  given  on  the  third  day  of  June  to  the  Conti- 
nental Steamboat  Company  to  connect  two  wharves  at  Riverside. 

Assent  has  been  given  as  follows  : — 

1.  April  7,  to  Moulton,  0*Mahoney  &  Trumbull  to  drive  piles  for 
temporary  use  near  Field's  Point. 

2.  August  12,  to  Seth  H.  Brownell  to  build  a  bridge  wharf  at  War- 
wick Neck  on  shore  of  estate  of  George  H.  Dart. 

3.  August  19,  to  George  B.  Boyden  to  build  abridge  across  Bul- 
lock's Cove  from  Crescent  Park  to  Richmond  Point. 

4.  August  19,  to  Richard  W.  Comstock  to  build  a  wharf  at  War- 
wick Neck  in  Kent  county. 

5.  September  9,  to  Moulton,  O'Mahoney  &  Trumbull  to  drive  piles 
for  temporaiy  use  to  guide  the  lowering  of  pipes  for  outfall  sewer  at 
Field's  Point. 

6.  September  30,  to  J.  W.  Auchincloss  to  build  a  wharf  on  his 
property  south  of  Fort  Adams,  on  the  outer  harbor,  in  Newport. 

VirOBK   UNDER   U.    S.    ENGINEER 

By  the  courtesy  of  Captain  William  H.  Bixby,  Corps  of  Engincei's, 
we  have  been  furnished  with  a  copy  of  the  annual  report  to  the  Chief 
of  Engineers,  U.  S.  A.,  for  1891,  upon  the  work  of  which  he  is  now  in 
charge,  from  which  we  have  made  extracts  in  relation  to  the  work  in 
Rhode  Island  waters,  which  will  be  found  in  the  appendix.     Captain 
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Bixby  has  also  furnished  to  us  a  statement  of  the  work  done  under  his 
direction  since  the  date  of  the  annual  report,  to  December  31,  1891,  a 
copy  of  which  will  be  found  in  the  appendix. 

Respectfully  Submitted, 

J.  HERBERT  SHEDD,^  „    , 

I  Harbor 

H.  C.  BRADFORD,         I    , 

f    Comnusswners. 

W.  C.  CLARKE,  J 


APPENDIX   A. 


Enoinbkr  Officb,  U.  S.  Armt. 

Newport.  R.  I.  April  29,  1892. 

CTuUrman,  Harbor  CommisnonerSt  Slate  of  Rhode  Island,  2  Market  Square,  Provi- 
dence, R.  L 

Sir:  In  coDtinuation  of  my  letter  of  the  28th  instant,  and  in  further  answer 
to  yours  of  the  27th  instant,  I  have  to  give  you  herewith  a  brief  summary  of  the 
work  from  80th  of  June  to  Slst  Dec.  1891  upon  the  various  Rhode  Island  rivers 
and  harbors  in  my  district. 

Pawtucket  River,  R.  I. 

The  channel  was  completed  to  its  full  width  of  100  feet  and  depth  of  12  feet 
at  mean  low  water,  from  Dunnetl's  Wharf  to  a  line  opposite  the  Gas  Go's  wharf; 
and  dredged  to  a  width  of  40  feet  and  depth  of  12  feet  from  the  Gas  Co.  's  wharf 
to  the  lower  end  of  Grant  <&  Go's  wharf.  ^ 

Providence  River,  R.  I. 

The  projected  archorage  area  in  the  Fox  Point  reach  and  about  eight-tenths 
of  the  20-foot  anchorage  area  of  the  Sassafras  Point  reach  were  completed. 

Green  Jacket  Shoal,  Pj^ovidencb  River,  R.  I. 

The  trea  dredged  to  25  feet  at  mean  low  water  was  extended  by  about  four 
and  six-tenths  acres,  about  two-thirds  of  which  was  to  the  southward  and  one- 
third  to  the  eastward  of  the  part  already  dredged. 

Block  Island  Harbor,  R.  I. 

'Ae  north  wall  of  the  enlarged  inner  harbor  was  extended  to  the  westward  so 
that  upon  the  cessation  of  work  195  feet  of  the  wall  west  of  the  entrance  into  the 
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harbor  had  been  completed,  an  additional  65  feet  built  up  to  the  level  of  liigh 
water,  145  feet  up  to  within  one  foot  of  high  water,  and  the  foundation  course 
laid  for  about  150  feet  further. 

Harbor  of  Refuge  at  Point  Judith,  R.  I. 

8,596  tons  of  riprap  stone  were  placed  in  the  breakwater  near  the  beacon  mark- 
ing its  southwestern  angle. 

Pawcatuck  Riyer,  R  I. 

The  channel,  to  the  full  width  of  100  feet  and  depth  of  8  feet,  was  extended 
about  1,900  feet  upward  towards  Westerly  so  as  to  reach  to  within  about  1300 
feet  of  the  lower  wharves  of  the  city;  and  then  continued,  with  a  width  of  40 
feet,  up  800  feet  beyond  these  lower  wharves;  in  addition  which  two  cuts  20 
feet  wide  and  about  100  feet  long  each  were  made  above  the  40  foot  channel. 

On  all  other  Rhode  Island  rivers  and  harbors,  all  work  was  stopped  prior  to 
80th  June,  1891,  further  work  being  postponed  to  await  further  appropriations. 

Very  respectfully, 

W.    H.   BlXBT, 

CapkUn  of  Bngimgn. 


APPENDIX  B. 


EXTRACT  FROM   REPORT  OF  MAJOR  WILLIAM  R.  LIVER- 
MORE  TO  CHIEF  OF  ENGINEERS,  U.  S.  A.,  FOR  1891. 


IMPROVBMBNT  OF  PAWTUCKBT  RIVER,  RHODE  ISLAND. 

The  navigable  part  of  the  Pawtuckel  (or  SeekoDk)  River,  an  arm  of  Provi- 
dence River,  extends  from  Providence  to  Pawtucket.  a  city  wbicti  in  1885  had  a 
population  of  about  dS.OOO  and  extensive  manufactures,  depending  largely  on 
water  transportation.  The  object  of  the  improvement  is  to  widen  and  deepen 
the  channel  leading  to  Pawtucket,  so  that  vessels  of  12  feet  draft  can  reach  that 
city  at  mean  low  water.    The  mean  rise  and  fall  of  the  tide  is  about  6  feet. 

Original  Comdition. 

Before  improvement  the  channel  in  the  river  had  a  ruling  depth  of  about  5  f6et 
at  mean  low  water. 

Plans  of  Imfrovbmknt. 

The  original  project,  as  modified  in  1888,  provides  for  the  excavation  by  dredg- 
ing of  a  channel  100  feet  wide  and  13  feet  deep  at  mean  low  water  from  the  deep 
water  above  Red  Bridge  to  the  ledge  opposite  Grant  &  Co. 's  Wharf  at  Pawtucket; 
thence  the  deepening  by  blasting  of  the  channel  through  the  ledge  to  Pawtucket 
Bridge  to  the  same  depth  and  40  feet  wide. 

A  plat  of  the  river  showing  the  lines  of  the  proposed  channel  was  published 
in  the  Annual  Report  of  the  Chief  of  Engineers  for  1884.  page  608. 

Amount  Expended  and  Results  to  June  30,  1890. 

The  total  amount  expended  up  to  the  close  of  the  fiscal  year  ending  June  80, 
1890,  including  liabilities  ouUtanding  at  that  date,  was  $167,005.96.  The  chan- 
nel had  been  excavated  under  the  original  project  to  a  width  of  75  feet  and  a 
ruling  depth  of  7  feet  at  mean  low  water,  and  under  the  project  as  modified  in 
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1888  a  new  channel  12  feet  deep  and  100  feet  wide,  with  wide  enlargements  at 
the  bends,  has  been  carried  from  its  mouth  at  the  deep  water  just  above  Red 
Bridge  a  distance  of  about  12.740  feet,  and  with  a  width  of  00  feet  and  of  the 
same  depth  for  an  additional  distance  of  about  2,000  feet.  There  Is  now  a  chan- 
nel 100  feet  wide  and  12  feet  deep  at  mean  low  water  from  the  deep  water  above 
Red  Bridge  to  Bass  Rock,  or  to  within  about  U  miles  of  the  head  of  navigation, 
and  a  channel  60  feet  wide  and  of  the  same  depth  from  Ba»q  Rock  to  a  line  about 
200  feet  above  Dunneirs  Wharf. 

This  completed  portion  of  the  channel  is  already  a  great  benefit  to  the  com- 
merce of  the  river.  A  ruling  depth  of  about  6  feet  can  be  carried  from  the  up- 
per end  of  our  present  work  to  Pawtucket. 

Opbratiomb  During  the  Last  Fiscal  Year. 

By  act  of  September  19,  1890,  Congress  appropriated  $30,000  for  continuing 
the  improvement,  and  a  project  for  the  expenditure  of  this  sum  was  prepared 
and  was  approved  by  the  Chief  of  Engineers.  The  project  contemplates  contin- 
uing the  excavation  of  the  channel  toward  Pawtucket,  affording  at  the  same 
time  such  relief  as  the  commerce  may  require  at  the  shoalest  places  above  the 
main  work,  and  the  commencement  of  work  on  the  ledge  in  the  channel  off  Paw- 
tucket. 

Advertisements  for  proposals  for  dredging  were  issued  November  21,  1890, 
and  the  proposals  opened  December  22,  1890,  All  were  rejected,  and  the  work 
wfts  readvertised  March  5,  1891.  Proposals  under  this  advertisement  were 
opened  March  25,  1891.    These  were  also  rejected. 

Abstracts  of  proposals  received  under  both  the  above  advertisements  will  be 
found  in  the  appended  table. 

Preparations  have  been  made  for  carrying  on  the  work  by  hired  labor.  Two 
Government  dredges  and  five  scows  will  soon  be  ready  for  the  work. 

Work  Required  to  Complete  the  Existing  Project. 

The  work  yet  to  be  done  is  to  excavate  the  channel  to  its  full  width  of  100  feet 
from  Bass  Rock  to  a  point  opposite  Grant  <&  Co.'s  Wharf,  and  thence  to  Paw- 
tucket Bridge,  to  deepen  the  channel  through  the  ledge  to  the  same  depth  with 
a  width  of  40  feet, 

Operations  Contemplated  for  the  Fiscal  Year  Ending  June  30,  1892. 

It  is  proposed  to  apply  the  balance  of  the  funds  on  hand  and  the  appropriation 
asked  for  to  extending  the  channel  toward  Pawtucket  by  dredging,  and  to  com- 
mencing work  on  the  ledge. 
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Pawtucket  is  in  the  collection  district  of  ProTidence,  and  that  port  is  tlie  near- 
est port  of  entry.  The  amount  of  revenue  collected  at  Providence  in  the  last 
fiscal  year  was  $838,849.56.  The  nearest  light- house  is  Sassafras  Point  Light. 
The  nearest  fortifications  are  Fort  Adams,  Newport,  R.  L,  and  the  fort  on  Dutch 
Island,  Rhode  Island. 

MOMBT  BTATBMLKMT. 

July  1,  1890,  balance  unexpended $6G6  05 

Received  by  Treasury  settlement 19  95 

Amount  appropriated  by  act  approved  September  19,  1890 80,00u  00 

a0,676  00 
June  80, 1891,  amount  expended  during  fiscal  year 12.11^  02 

July  1,  1891,  balance  unexpended 18,547  98 

July  1,  1891,  ouutanding  liabilities 807  48 

July  1,  1891,  balance  available 18,240  50 

Amount  (estimated)  required  for  completion  of  existing  project 887,478  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

80,  1898 100,000  00 

Submitted  in  compliance  with  requirements  of  section  2  of  river  and  harbor 
acts  of  1866  and  1867. 


Abtiraci  of  prop&taU  for  dredging  in  PawUicket  River,  Rfwde  Idand,  received  at 
Sngineer  Qfflee,  U.  8  Army,  Neropori,  Rhode  Island,  in  reapome  to  advertuiement 
dated  November  tl,  1890,  and  opened  at  12  o'clock  noon,  on  Monday,  the  Sid  day 
of  December,  1890. 

[To  be  eommaooed  on  or  before  March  15, 1891,  and  completed  on  or  before  December  31, 1891. 


No. 


1 
2 
8 
4 


Name  and  addreu  of  bidder. 


KHJali  Bralnard.  New  York,  N.  Y 

Sdgar  M.  Fayn,  Albany,  N.  Y , 

Henry  Dn  Boia  Bona,  Kew  York,  N.  Y 
Geo.  W.  Townaend,  Boaton,  Mara  . . . . , 


Reraoying 
bowlders 

exceeding 

1  cubic 

yard,  per 

cubic  yard. 


$11  76 

18  60 

ao  00 

900 


RemoTlng 
other  bowl- 
dera  and 
dredging, 
per  cubic 
yard. 


to  88 
.87  9-10 
.88 
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Beeeived  in  regponae  to  adwrlisement  dated  March  5,  189 1.    PropaaaU  opened  at  It 

o^dock,  noon,  Wednesday,  MarcfiSS,  1891. 

fTo  be  comnenoed  May  1  and  finiabed  December  81, 1801. J 


1 
2 


fEUJab  Brainard,  New  York,  N.  Y. 
Elijab  Bralnard,  New  York,  N.  Y. 


Edgar  M.  Payn,  Albany,  N.  Y. 


$11  76 

t0  39M 

11  7G 

•»% 

15  00 

31 

*If  work  is  commenced  September  1, 1891,  and  flnisbed  June  90, 1882.] 

CoMMSuciAL  Statistics 

[Fumlabed  by  Mr.  Geo.  E.  Newell,  Pnwtuckel,  R.  I.] 

Receipts, 


Articles. 


Coal  .... 
Lumber . . 
PlckeU  . . 
Latba  ..., 
Sbinglee.. 
Brloka.. . . 
Lime  . . . 
Cement . . 
Fire-clay. 


Tons. 

121,504 

2,777 

31 

101 

30 

3,838 

591 

405 

5 


1801. 

Tona,      I 

r 

140,765  , 


Artiolea. 


N.  B.  atone. 


6,423    I   Spool  wood 


418 

05 

64,405 

540 

1,469 


Iron 

Fertiliser  material. 
Acid  pboapbale... 

Potash 

QraTel, 

Cotton 


1890. 

1881. 

7oft«. 

Ton: 

116 

168 

450 

2S8 

506 

8S0 

100 

180 

176 

150 

UO 

202 

486 

61 

m 

IMPROVEMENT    OF    PROVIDENCE    RIVER    AND    NARRAQAN8ETT 

BAY,  RUODE  ISLAND. 

ProvideDce  River  is  aD  estuary  of  Narragansett  Bay.  The  object  of  its 
improvement  is  to  furnisli  a  wide  and  deep  channel  for  European  and  coastwise 
commerce  from  the  ocean  to  Providence,  a  city  which  had  in  1885  about  125.000 
inhabitants,  largely  engaged  in  manufactures,  and  a  port  of  entry  for  an  exten- 
sive region  of  country,  with  which  it  is  connected  by  railroads.  Thq  mean  rise 
and  fall  of  the  tide  is  4.7  feet. 

OuioiNAL  Condition. 

Before  the  improvement  of  the  river  was  commenced,  in  1863,  many  shoals 
obstructed  navigation,  and  at  one  point  in  the  channel,  a  place  called  "The 
Crook,"  the  available  low-water  depth  was  but  4^  feet. 
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Plans  ov  Imfroyembnt. 

There  was  expended  between  1862  and  the  80th  of  June,  1882,  $290,459.84  in 
deepening  the  channel;  first  to  9  feet,  then  to  12  feet,  then  to  14  feet,  and  again 
to  28  feet,  as  the  increasing  size  of  vessels  and  the  growing  commerce  of  Provi- 
dence demanded.  Bulkhead  Rock  was  also  removed  during  this  period  to  a 
depth  of  20  feet  below  mean  low  water. 

The  approved  project  of  1878,  modified  in  1882,  under  which  we  are  now 
working,  provides  for  a  channel  26  feet  deep  and  800  feet  wide,  suitable  for 
large  ocean  vessels,  extending  from  Fox  Point,  in  the  city  of  Providence,  to  the 
deep  water  of  Narragansett  Bay,  and  for  an  anchorage  basin  between  Fox  and. 
Fields  Points  of  the  following  dimensions  in  cross  sections,  viz. : 

800  feet  wide,  26  feet  deep. 
600  feet  wide,  20  feet  deep. 
726  feet  wide,  18  feet  deep. 
940  feet  wide,  12  feet  deep. 
1,060  feet  wide,    6  feet  deep. 

The  26-foot  channel  has  been  laid  out  in  straight  reaches  (with  enlargements 
at  the  angles)  with  a  view  to  lighting  them  by  range  or  leading  lights,  such  as 
are  used  in  similar  cases  in  Chesapeake  Bay,  Delaware  River,  and  other  locali- 
ties, if  it  should  be  found  necessary. 

A  plat  of  the  Providence  River,  showing  the  improved  channel,  was  published 
in  the  Annual  Refiort  of  the  Chief  of  Engineers  for  1884,  page  622. 

Amount  Expended  and  Results  to  June  80,  1890. 

The  amount  expended  on  the  present  project  up  to  the  close  of  the  fiscal  year 
ending  June  80,  1890,  including  liabilities  outstanding  at  that  date,  was 
$288,600.68.  At  that  date  the  26foot  channel,  300  feet  wide,  had  been  com- 
pleted. Bulkhead  Rock  had  been  removed.  The  excavation  of  the  20- foot 
anchorage  area  has  been  completed  in  Fox  Point  Reach,  and  of  the  same  areas 
in  the  Sassafras  Point  and  the  Fields  Point  reaches,  about  three-fourths  and  one- 
half  respectively,  had  been  finished. 

The  18-foot  area  on  the  east  side  of  Fox  Point,  and  about  three-fourths  of  the 
18-foot  area  on  the  same  side  of  Sassafras  Point  Reach  had  also  been  finished. 

Operations  During  the  Last  Fisical  Year. 

•  At  the  beginning  of  the  last  fiscal  year  no  work  was  in  progress. 

By  act  of  September  19,  1890,  Congress  appropriated  $60,000  for  continuing 
the  improvement,  and  a  project  for  the  expenditure  of  this  sum  was  prepared 
and  was  approved  by  the  Chief  of  Engineers. 
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The  project  contemplates,  first,  the  completion  of  the  entire  anchorage  area 
in  the.  Fox  Point  Reach,  and,  second,  the  expenditure  of  the  remaining  funds 
towards  the  completion  of  the  anchorage  area  in  Sassafras  Point  Reach,  begin- 
ning with  the  unfinished  portion  of  the  20-foot  area;  and  if  funds  remain,  dredg- 
ing in  the  18,  12,  and  6  foot  areas,  in  the  order  named. 

Adyertisements  for  proposals  for  dredging  under  this  project  were  issued  No- 
vember 21,  1890,  and  proposals  opened  December  22,  1890.  AD  were  rejected 
and  the  work  was  readvertised  March  6,  1891.  Proposals  under  this  adyertise- 
ment  were  opened  March  25,  1891.  Abstracts  of  proposals  received  under  both 
the  above  advertisements  and  the  terms  of  the  contract  will  be  found  in  the  ap- 
•pended  tables. 

Work  under  this  contract  was  commenced  April  29,  1891,  and  was  in  progress 
at  the  close  of  the  fiscal  year ;  140,678  cubic  yards  had  been  excavated  up  to 
June  80,  1891,  completing  the  18,  12,  and  6  foot  areas  on  the  west  side  of  the 
Fox  Point  Reach. 

Work  was  also  commenced  on  the  12-foot  area  on  the  east  side  of  the  same 
reach. 

Work  Required  to  Complete  the  Existing  Project. 

There  is  required  for  the  completion  of  the  existing  project  the  remainder  of 
the  excavation  of  the  anchorage' basin  between  Fox  and  Field  Points. 

Operations  Contemplated  for  the  Fiscal  Year  Ending  June  30, 1892. 

It  is  proposed  to  apply  the  balance  of  the  funds  on  hand  and  the  appropria- 
tion asked  for  to  continue  the  excavation  of  the  anchorage  area. 

Providence  River  is  in  the  collection  district  of  Providence,  which  is  a  port  of 
entry.  The  amount  of  revenue  collected  at  Providence  in  the  last  fiscal  year  was 
$828,849.56.  The  nearest  light-houses  are  the  six  light-houses  in  Providence 
River.    The  nearest  fortifications  are  fort  on  Dutch  Island  and  Fort  Adams,  R  L 

Monet  Statement. 

July  1,  1890,  balance  unexpended $887  56 

Amount  appropriated  by  act  approved  September  19, 1890 60,000  00 

50,887  56 
June  30,  1891,  amount  expended  during  fiscal  year 24,678  89 

July  1,  1891.  balance  unexpended 26,209  17 
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Jnly  1,  1801,  ouUtaDdlng  liabnUies ' 910, 889  74 

July  1,  1891,  amount  covered  by  uocompleted  contracts. .     10,789  48 

21.189  17 


July  1, 1891,  balance  available 6,070  00 


Amount  (estimated)  required  for  completion  of  existing  project 115,000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

80,1893 115.000  00 

Submitted  in  compliance  with  the  requirements  of  section  2  of  river  and  harbor 
acto  of  1866  and  1867. 


AMraet  qf  propoaaU  far  dredging  in  Providence  River  and  Oreen  Jacket  Shoal, 
Providtnce  Harbor,  Bhode  Idand,  received  at  Engineer  Office,  U.  S.  A.,  Newport, 
B.  I.,  in  reeponee  to  advertieement  dated  November  21,  1890,  and  opened  at  It 
efeioek  noon,  on  Monday,  the  23d  of  December,  1890. 

[To  b«  coDmmieed  on  or  before  March  16, 1801,  and  completed  on  or  before  December  81, 1801.] 


No. 


Name  and  addreM  of  bidder. 


Heniy  Daboia'e  Bona,  New  York. 


Price 

percabie 

yard. 


SOOOH 


JUceived  in  reaponte  to  advertisement  dated  March  6, 1891,  opened  March  26, 1891, 

[To  be  commenced  March  15, 1891,  and  flnUhed  December  81, 1881.] 


No. 

1 
2 


Name  and  address  of  bidder. 


Charles  and  Henry  B.  Dn  Bois,  New  7ork. 
Atlantic  Dredging  Ck>mpany,  New  York. . . . 


Price 

per  cubic 

yard. 


$0  08 
00  440 


Contract  awarded  to  C.   and  H.   £.  Du  Bois,  with  approval  of  Chief  of 
Engineers. 


a 
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COMNBRGIAL    BTATIBTICB. 

[Fornlibad  by  Proyldaneo  Board  of  Trade.] 

Fortiffn  Imports. 


Artlelea. 


Lumber... 
Sbinglea.. 

Latba 

Wood.... 

Logwood.. 

PlekeU... 

Piling.... 

Brlmatone 


18W. 


Tom, 
8,882 

667 

1,407 

1,160 

8,821 

M 

812 

600 


1880. 


Ton*, 
0,268 

1,600 

1,787 


8,277 
815 
068 
167 


Articlee. 


Rubber.. 

Ice 

Wool.... 
Btarcb... 
Lime.... 
PoUtoea. 
Liquora. 
Tobaooo. 


1880. 


Toru, 


608 

8,816 

140 

121 

108 

14 

X 


18M. 

7bn«. 
US 


10 
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By  uxUer  and  rail. 


Artlolea. 


1889. 


Cotton 

Wool 

Coal 

Iron  and  Steel 

Oil 

Waate 

Beef 


Ton9, 
66.106 

12,888 

1,064.814 

66,876 

24,008 

'  6,811 

12,486 


1890. 


Ton», 
42,298 


864,926 

62,664 

21,682 

2,864 

10,942 


Artldea. 


Lumber 

Floor 

Oram 

Dry  Oooda.. 
Print  Clotha. 
Cbemlcala... 
Liquora 


1889. 


Ton9, 


28,668 
44,478 
6,266 
2,616 
3,848 
9,668 


18M. 

TOHM. 

112,688 
29,616 
78,237 


2,270 


190 


REMOVAL    OP    GREEN    JACKET    SHOAL.    PROVIDENCE    RIVER, 

RHODE  ISLAND. 

Green  Jacket  Shoal  is  in  that  part  of  Proyidence  River  which  constitutes  the 
harbor  of  Providence. 

It  lies  off  the  wharves  on  the  south  front  of  the  city  and  occupies  a  part  of 
the  harbor  that  is  required  for  anchorage  purposes. 

Original  Condition. 

That  part  of  the  harbor  in  which  the  shoal  is  located  is  about  2,000  feet  long 
by  from  600  to  1,200  feet  wide;  and  of  this  area  the  shoal,  or  rather  that  part  of 
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it  which  was  included  between  the  15-foot  correB,  takes  ap  about  18  acres. 
There  were  channels  on  either  side  of  the  shoal,  between  it  and  the  harbor 
lines,  having,  the  one  on  the  north  side,  a  width  of  800  feet  and  a  depth  of  20 
feet,  and  the  one  on  the  south  side,  a  width  varying  from  60  to  100  feet  and  a 
depth  of  about  15  feet  at  mean  low  water.  The.  water  on  the  summit  of  the 
shoal  was  1  foot  deep. 

Plans  of  Imfbotbhbnt. 

The  general  project  is  the  removal  of  the  entire  shoal  to  a  depth  of  35  feet  at 
mean  low  water,  limiting  the  work  by  lines  drawn  900  feet  from  the  harbor  lines. 

A  plat  of  Green  Jacket  Shoal  was  published  in  the  Annual  Report  of  the  Chief 
of  Engineers  for  1885,  vol.  i,  page  599. 

Amount  Exfjbndbd  and  Rbsultb  to  June  80,  1800. 

The  amount  expended,  including  outstanding  liabilities,  to  June  80,  1800,  was 
$54,250.  The  result  was  the  excavation  to  a  depth  of  25  feet  at  mean  low  water 
of  an  area  of  about  13|  acres,  extending  along  the  northern  and  western  sides  of 
the  shoal,  making  an  important  addition  to  the  anchorage  facilities  of  the  harbor. 
On  a  portion  of  this  area  the  depth  of  water  before  the  completion  of  the  con- 
tract of  Nov  18,  1889,  was  from  8  to  4  feet. 

Opbrationb  DuaiMG  thb  Last  Fiscal  Ybar. 

At  the  beginning  of  the  last  fiscal  year  no  work  was  in  progress.  By  act  of 
September  19,  1890,  Congress  appropriated  $35,000  for  continuing  this  work,  and 
a  project  for  the  expenditure  of  this  sum  was  prepared  and  was  approved  by 
the  Chief  of  Engineers.  The  project  provides  for  the  continuation  of  the  dredg- 
ing to  the  east  and  south  of  the  area  already  excavated. 

Advertisements  for  proposals  for  dredging  were  issued  November  21,  1890, 
and  proposals  opened  December  22,  1890.    These  were  all  rejected. 

The  work  was  readvertised  March  5,  1891.  Proposals  under  this  advertise- 
ment were  opened  March  25,  1891.  An  abstract  of  proposals  received  under 
both  the  above  advertisements  and  the  terms  of  the  contract  will  be  found  in 
the  tables  appended  to  report  on  improvement  of  Providence  River,  Rhode  Island, 
page  714. 

The  Government  plant  has  been  increased  by  the  construction  of  large  dump 
scows. 

Work  Rbquibed  to  Comflbtb  the  Existing  Project. 

The  work  required  to  complete  the  existing  project  is  the  excavation  of  the 
remainder  of  the  shoal  to  a  depth  of  25  feet. 
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OpBRATIONB    CONTBICFLATBD    FOR    THE  FISCAL  TbAR  BnDINO  JUKS  80,  1808. 

It  is  proposed  to  apply  the  balance  on  hand  and  the  funds  asked  for  to  con- 
tinuing the  removal  of  the  shoal  according  to  the  general  project. 

Green  Jacket  Shoal  is  in  the  collection  district  of  Proyidence,  which  is  a  port 
pf  entry.  The  amount  of  revenue  collected  at  Providence  during  the  last  fiscal 
year  was  $269,868.  The  nearest  light-houses  are  the  six  light-houses  in  Provi- 
dence River.  The  nearest  fortifications  are  Fort  Adams,  R.  L,  and  the  fort  od 
Dutch  Island.  Rhode  Island. 

For  the  Commercial  statistics,  see  Report  of  the  Improvement  of  Providence 
River  and  Narragansett  Bay,  Rhode  Island. 

Monet  Statement. 

July  1, 1890,  balance  unexpended $28  50 

Received  by  Treasury  settlement 10  07 

Amount  appropriated  by  act  approved  September  19,  1890 25,000  00 

85,068  57 
Jane  80,  1891,  amount  expended  during  fiscal  year 10,780  18 

July  1,  1891,  balance  unexpended 14.258  44 

July  1,  1891,  ouUtanding  liabilities $882  44 

July  1,  1891  amount  covered  by  uncompleted  contracts. . .   11,700  00 

12,082  44 

July  1, 1891,  balance  available 2,221  00 

Amount  (estimated)  required  for  completion  of  existing  project 88,096  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

80,  1898 88,09600 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and  harbor 
acts  of  1866  and  1867. 
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IMPROVEMENT  OP  GREENWICH  BAY,  RHODE  ISLAND. 

Greenwich  Bay  is  an  arm  of  Narragansett  Bay,  located  in  the  towns  of  War- 
wick and  East  Greenwich,  R.  I.  It  has  a  length  from  northwest  to  southeast  of 
about  8i  miles  and  an  average  width  of  H  miles. 


RBPORT  OF  THE  HARBOR  OOMMI88IOKRR8.  21 

The  channel  leading  to  the  town  of  East  Greenwich  waa  deep  enou^  for  the 
present  demands  of  commerce,  but  so  crooked  as  to  render  navigation  dilBcuIt. 

This  is  a  new  work,  and  no  appropriation  had  been  made  for  it  until»  by  act 
of  September  19,  1890,  Congress  appropriated  |2,000  for  widening  the  channel. 

Plan  of  Impboybmbht. 

The  improyement  contemplated  was  the  straightening  and  widening  of  the 
channel  by  the  removal  of  sand  bars  and  shoals. 

Ofbrationb  During  the  Last  Fiscal  Year. 

Immediately  after  the  passage  of  the  act  making  the  appropriation  for  this 
work  a  project  for  the  eipenditure  of  the  funds  was  prepared  and  was  approved 
by  the  Chief  of  Engineers.  The  project  provided  for  dredging  to  a  depth  of  10 
feet  at  mean  low  water  on  the  western  edge  of  the  bar  extending  out  from  Long 
Point,  carrying  the  work  to  the  eastward  as  far  as  the  funds  would  permit. 
Advertisements  for  proposals  for  dredging  were  issued  November  21,  1890,  and 
proposals  opened  December  22,  1890.  All  were  rejected.  An  abstract  of  the 
proposals  received  will  be  found  in  the  appended  table. 

Work  was  commenced  April  10,  1891,  with  the  dredge  Tmob,  tug  Sargan^ 
and  scows,  all  belonging  to  the  United  States.  The  8argon  was  required  for 
other  work  and  was  transferred  April  17,  and  replaced  by  a  hired  tug. 

Nineteen  thousand  five  hundred  and  ninety -two  cubic  yards  were  excavated 
during  the  year,  and  the  result  was  the  completion  of  the  project,  by  cutting  off 
the  bar  extending  out  from  Long  Point,  about  210  feet.  The  channel  was 
widened  for  a  distance  of  about  500  feet 

Mr.  C.  O.  Abell  was  the  local  superintendent. 

The  project  being  completed,  no  work  is  anticipated  for  the  coming  year. 

Greenwich  Bay  is  in  the  collection  district  of  Providence,  which  is  a  port  of 
entry.  The  amount  of  revenue  collected  at  Providence  during  the  last  fiscal 
year  was  $828,849.06.  The  nearest  fortification  is  the  fort  at  Dutch  Island, 
Rhode  Island.    The  nearest  light- house  is  Warwick  Light. 

Money  Statement. 

Amount  appropriated  by  act  approved  September  19,  1890. $2,000  00 

June  80,  1891,  amount  expended  during  fiscal  year 1,896  08 

July  1,  1891,  balance  unexpended 108  92 

July  1,  1891,  ouUUnding  liabilities 92  92 

July  1,  1891,  balance  available 1100 
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1883  a  new  channel  12  feet  deep  and  100  feet  wide,  with  wide  enlargements  at 
the  bends,  has  been  carried  from  its  mouth  at  the  deep  water  just  above  Red 
Bridge  a  distance  of  about  12.740  feet,  and  with  a  width  of  60  feet  and  of  the 
same  depth  for  an  additional  distance  of  about  2,000  feet  There  is  now  a  chan- 
nel 100  feet  wide  and  12  feet  deep  at  mean  low  water  from  the  deep  water  above 
Red  Bridge  to  Bass  Rock,  or  to  within  about  U  miles  of  the  head  of  navigation, 
and  a  channel  60  feet  wide  and  of  the  same  depth  from  Bass  Rock  to  a  line  about 
200  feet  above  Dunneirs  Wharf. 

This  completed  portion  of  the  channel  is  already  a  great  benefit  to  the  com- 
merce of  the  river.  A  ruling  depth  of  about  6  feet  can  be  carried  from  the  up- 
per end  of  our  present  work  to  Pawtucket. 

Opbrations  Ddring  the  Last  Fiscal  Year. 

By  act  of  September  19,  1800,  Congress  appropriated  |30,000  for  continuing 
the  improvement,  and  a  project  for  the  expenditure  of  this  sum  was  prepared 
and  was  approved  by  the  Chief  of  Engineers.  The  project  contemplates  contin- 
uing the  excavation  of  the  channel  toward  Pawlucket,  affording  at  the  same 
time  such  relief  as  the  commerce  may  require  at  the  shoalest  places  above  the 
main  work,  and  the  commencement  of  work  on  the  ledge  in  the  channel  off  Paw- 
tucket. 

Advertisements  for  proposals  for  dredging  were  issued  November  21,  1890. 
and  the  proposals  opened  December  22,  1890.  All  were  rejected,  and  the  work 
WAS  readvertised  March  5.  1891.  Proposals  under  this  advertisement  were 
opened  March  25,  1891.    These  were  also  rejected. 

Abstracts  of  proposals  received  under  both  the  above  advertisements  will  be 
found  in  the  appended  table. 

Preparations  have  been  made  for  carrying  on  the  work  by  hired  labor.  Two 
Government  dredges  and  five  scows  will  soon  be  ready  for  the  work. 

Work  Required  to  Complete  the  Exibtino  Project. 

The  work  yet  to  be  done  is  to  excavate  the  channel  to  its  full  width  of  100  feet 
from  Bass  Rock  to  a  point  opposite  Grant  &  Co.'s  Wharf,  and  thence  to  Paw- 
tucket Bridge,  to  deepen  the  channel  through  the  ledge  to  the  same  depth  with 
a  width  of  40  feet, 

Operations  Contemplated  for  the  Fiscal  Year  Endino  June  30,  1892. 

It  is  proposed  to  apply  the  balance  of  the  funds  on  hand  and  the  appropriation 
asked  for  to  extending  the  channel  toward  Pawtucket  by  dredging,  and  to  com- 
mencing work  on  the  ledge. 
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Pawtacket  is  in  tbe  ooUectioD  district  of  ProTidence,  and  that  port  is  the  near- 
est port  of  entry.  The  amount  of  revenue  collected  at  Providence  in  tbe  last 
fiscal  year  was  $888,849.66.  Tbe  nearest  lighthouse  is  Sassafras  Point  Light. 
Tbe  nearest  fortifications  are  Fort  Adams,  Newport,  R.  I.,  and  the  fort  on  Dutch 
Island,  Rhode  Island. 

MONBT  StATBIUBNT. 

July  1,  1890,  balance  unexpended $606  05 

Received  by  Treasury  settlement 19  95 

Amount  appropriated  by  act  approved  September  19,  1890 80,00U  00 

B0,676  00 
June  80, 1891,  amount  expended  during  fiscal  year 12.128  02 

July  1,  1891,  balance  unexpended 18,547  98 

July  1,  1891,  ouUUnding  liabilities 807  48 

July  1,  1891,  balance  available 18,240  60 

Amount  (estimated)  required  for  completion  of  existing  project 887,478  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

80.  1898 100,000  00 

Submitted  in  compliance  with  requirements  of  section  2  of  river  and  harbor 
acts  of  1866  and  1867. 


Abtiraet  of  propoMU  for  dredging  in  PataUicket  River ,  Rhode  hland,  received  at 
Engineer  Office,  U.  8  Army,  Newport,  Rhode  Island,  in  reeponae  to  advertisement 
dated  NovenU>er  21,  1890,  and  opened  at  12  o'clock  noon,  on  Monday,  the  22d  day 
of  December,  1800. 
[To  b«  commenoed  on  or  before  March  16, 1891,  and  oompleted  on  or  before  December  31, 1801. 


Ko. 


1 
2 

8 

4 


Name  and  addreaa  of  bidder. 


ElUah  Bralnard,  New  York,  N.  T 

Bdgar  M.  Payn,  Albany,  N.  Y 

Henry  Da  Boie  Bone,  New  York,  N.  Y 
Geo.  W.  Townaend,  Boeton,  Mase  . . . . . 


liemoving 
bo  widen 
exceeding 

1  cubic 

yard,  per 

cubic  yard. 


Removing 
other  bowl- 
ders and 
dredging, 
per  cubic 
yard. 


$0  38 
.87  9.10 
.88 
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Beuived  in  rwponse  to  advertuemerU  dated  March  5,  1891,    PrapagaU  opened  at  12 

o^cloek,  noon,  Wednesday,  MarcliSB,  1891. 

[To  be  commenead  May  1  and  flnUbed  December  81, 18B1.J 


1 
2 


fEllJab  Brainard,  New  York,  N.  Y. 
Elijah  Brainard,  New  York,  N.  Y. 


•  •■  •••••••  »•••  ••••  •■•• 


Edgar  M.  Payn,  Albany,  N.  Y. 


$11  76 
11  76 
16  00 


81 


*If  work  is  commenced  September  1, 1891,  and  finished  Jnne  80, 1892.] 

Commercial  Statistics. 

[Furnished  by  Mr.  Geo.  E.  Newell,  Piiwtuckei,  R.  I.] 

Receipts, 


Articles. 


Coal  ... 
Lumber. 
Pickets  . 
Laths  ... 
Shingles. 
Bricks... 
Lime  . . 
Cement . 
Fire-clay 


Tons. 

121,604 

2,777 

31 

101 

SO 

3,838 

591 

405 

6 


1801. 

Tom. 
140,765 
6,423 

418 

06 

54,406 

640 

1,469 


Articles. 


N.  R.  stone 

Spool  wood 

Iron 

Fertilixer  material. 
Acid  phosphate... 

Potash 

OrsTel 

Cotton 


1890. 

7bit«. 
116 
460 
600 
100 
1T6 
160 


1801. 


7Vm«. 


850 
180 


61 


180 
466 

m 


IMPROVEMENT    OP    PROVIDENCE    RIVER    AND    NARRAQAN8BTT 

BAY.  RHODE  ISLAND. 

Providence  River  is  an  esiuary  of  Narragansett  Bay.  The  object  of  its 
improvemeDt  is  to  furnish  a  wide  and  deep  channel  for  European  and  coaslwise 
commerce  from  the  ocean  to  Providence,  a  city  which  had  in  1885  about  125,000 
inhabitants,  largely  engaged  in  manufactures,  and  a  port  of  entry  for  an  exten- 
sive region  of  country,  with  which  it  is  connected  by  railroads.  Thq  mean  rise 
and  fall  of  the  tide  is  4.7  feet. 

Original  Condition. 

Before  the  improvement  of  the  river  was  commenced,  in  1853,  many  shoals 
obstructed  navigation,  and  at  one  point  in  the  channel,  a  place  called  "The 
Crook,"  the  available  low-water  depth  was  but  4^  feet. 
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Plans  op  Improybmbnt. 

There  was  expended  between  1852  and  the  30lh  of  June.  1882,  $290,459.d4  in 
deepening  the  channel;  flret  to  9  feet,  then  to  12  feet,  then  to  14  feet,  and  again 
to  23  feet,  as  the  increasing  size  of  vessele  and  the  growing  commerce  of  Provi- 
dence demanded.  Bull&head  Rock  was  also  removed  during  this  period  to  a 
depth  of  20  feet  below  mean  low  water. 

The  approved  project  of  1878.  modified  in  1882,  under  which  we  are  now 
working,  provides  for  a  channel  25  feet  deep  and  800  feet  wide,  suitable  for 
large  ocean  vessels,  extending  from  Fox  Point,  in  the  city  of  Providence,  to  the 
deep  water  of  Narragansett  Bay,  and  for  an  anchorage  basin  between  Fox  and. 
Fields  Points  of  the  following  dimensions  in  cross  sections,  viz. : 

800  feet  wide,  25  feet  deep. 
600  feet  wide,  20  feet  deep. 
725  feet  wide,  18  feet  deep. 
940  feet  wide,  12  feet  deep. 
1,000  feet  wide,    6  feet  deep. 

The  25-foot  channel  has  been  laid  out  in  straight  reaches  (with  enlargements 
at  the  angles)  with  a  view  to  lighting  them  by  range  or  leading  lights,  such  as 
are  used  in  similar  cases  in  Chesapeake  Bay,  Delaware  River,  and  other  locali- 
ties, if  it  should  be  found  necessary. 

A  plat  of  the  Providence  River,  showing  the  improved  channel,  was  published 

in  the  Annual  Report  of  the  Chief  of  Engineers  for  1884,  page  622. 

• 
Amount  Expbndbd  and  Results  to  June  80,  1890. 

The  amount  expended  on  the  present  project  up  to  the  close  of  the  fiscal  year 
ending  June  30,  1890,  including  liabilities  outstanding  at  that  date,  was 
$283,600.68.  At  that  date  the  25-foot  channel,  300  feet  wide,  had  been  com- 
pleted. Bulkhead  Rock  had  been  removed.  The  excavation  of  the  20-foot 
anchorage  area  has  been  completed  in  Fox  Point  Reach,  and  of  the  same  areas 
in  the  Sassafras  Point  and  the  Fields  Point  reaches,  about  three-fourths  and  one- 
half  respectively,  had  been  finished. 

The  18-foot  area  on  the  east  side  of  Fox  Point,  and  about  three-fourths  of  the 
18-foot  area  on  the  same  side  of  Sassafras  Point  Reach  had  also  been  finished. 

Ofbhations  During  the  Last  Fistcal  Year. 

•  At  the  beginning  of  the  last  fiscal  year  no  work  was  in  progress. 

By  act  of  September  19,  1890,  Congress  appropriated  $50,000  for  continuing 
the  improvement,  and  a  project  for  the  expendilure  of  this  sum  was  prepared 
and  was  approved  by  the  Chief  of  Engineers. 
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The  project  contemplates,  first,  the  completion  of  the  entire  anchorage  area 
in  the  Fox  Point  Reach,  and,  second,  the  expenditure  of  the  remaining  funda 
towards  the  completion  of  the  anchorage  area  in  tiassafras  Point  Reach,  begin- 
ning with  the  unfinished  portion  of  the  30-foot  area;  and  if  funds  remain,  dredg- 
ing in  the  18,  18,  and  6  foot  areas,  in  the  order  named. 

Advertisements  for  proposals  for  dredging  under  this  project  were  issued  No- 
vember 21,  1890,  and  proposals  opened  December  2S,  1890.  All  were  rejected 
and  the  work  was  readvertised  March  6,  1891.  Proposals  under  this  advertise- 
ment were  opened  March  35,  1891.  Abstracts  of  proposals  received  under  both 
(he  above  advertisements  and  the  terms  of  the  contract  will  be  found  in  the  ap- 
•pended  tables. 

Work  under  this  contract  was  commenced  April  29,  1891,  and  was  in  progress 
at  the  close  of  the  fiscal  year ;  140,678  cubic  yards  had  been  excavated  up  to 
June  80,  1891,  completing  the  18,  12,  and  6  foot  areas  on  the  west  side  of  the 
Fox  Point  Reach. 

Work  was  also  commenced  on  the  12-foot  area  on  the  east  side  of  the  same 
reach. 

Work  Required  to  Complete  the  Existing  Project. 

There  is  required  for  the  completion  of  the  existing  project  the  remainder  of 
the  excavation  of  the  anchorage' basin  between  Fox  and  Field  Points. 

Operations  Contemplated  for  the  Fiscal  Tear  Ending  June  30,  1893. 

It  is  proposed  to  apply  the  balance  of  the  funds  on  hand  and  the  appropria- 
tion asked  for  to  continue  the  excavation  of  the  anchorage  area. 

Providence  River  is  in  the  collection  district  of  Providence,  which  is  a  port  of 
entry.  The  amount  of  revenue  collected  at  Providence  in  the  last  fiscal  year  was 
$828,849.66.  The  nearest  light-houses  are  the  six  light-houses  in  Providence 
River.    The  nearest  fortifications  are  fort  on  Dutch  Island  and  Fort  Adams,  R  L 

Money  Statement. 

July  1,  1890,  balance  unexpended $887  56 

Amount  appropriated  by  act  approved  September  19, 1890 60,000  00 

50.887  56 
June  80,  1891,  amount  expended  during  fiscal  year 24,678  39 

July  1,  1891,  balance  unexpended 26,209  17 
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July  1,  1891,  outBtaDdiDg  liabilities ' $10, 889  74 

July  1,  1691,  amount  covered  by  uncompleted  contracts. .     10,789  48 

21,189  17 


July  1, 1891,  balance  available 5,070  00 


Amount  (estimated)  required  for  completion  of  existing;  project 116,000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

80,1893 115.000  00 

Submitted  in  compliance  with  the  requirements  of  section  2  of  river  and  harbor 
acu  of  1866  and  1867. 


Ahiiraet  qf  prapo$al»  for  dredging  in  Providence  River  and  Green  Jacket  Bhoal, 
Providence  Harbor,  Bhode  Island,  received  at  Engineer  Office,  U,  8.  A,,  Newport, 
B.  I.,  in  reeponee  to  adverUeement  dated  November  SI,  1890,  and  opened  at  12 
if  clock  noon,  on  Monday,  the  22d  of  December,  1890, 

[To  be  oomnwnced  oa  or  before  March  16, 1891,  and  completed  on  or  before  December  81, 1801.] 


1    Henry  Dnbole'e  Bona,  New  York. 


Price 

percuble 

yard. 


$0  00% 


Received  in  response  to  advertisement  dated  March  6, 1891,  opened  March  26, 1891. 
[To  be  oommeneed  March  15, 1891,  and  finished  December  81, 1801.] 


No. 

1 
2 


Name  and  addreM  of  bidder. 


Charlei  and  Henry  B.  Dn  Boia,  New  7ork. 
Allantlc  Dredging  Company,  New  York. . . . 


Price 

per  cubic 

yard. 


$0  00 
00  4.10 


Contract  awarded  to  0.   and  H.   £.  Du  Bois,  with  approval  of  Chief  of 
Engineers. 
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Commercial  Statisticb. 

[Fnrnlitaed  by  Providenoe  Board  of  Tnde.] 
Foreign  ImporU. 


Articles. 


Lamber... 
Shingle*.. 

Latbe 

Wood.... 
Logwood. . 
PlckeU... 

PIliBg.... 

BrimetODe 


18M. 


8,882 

867 

1,407 

1,168 

8,881 

64 

81) 

600 


18B0. 


Ton*. 
0,268 

1,600 

1.787 


8,277 
815 
068 
167 


AnJclei. 


Robber. 

loe 

Wool... 
Starch.. 


!  Lime.... 
PoUtoee. 
Liqaon., 
Tobaeoo. 


1880. 


Ton9. 


600 

8,816 

140 

121 

108 

14 


1890. 
Tbfu. 

las 


10 
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By  water  and  rail. 


Articles. 


Cotton 

Wool 

Coal 

Iron  and  Steel. 

Oil 

Waste 

Beef 


1880. 


Ton$, 
66.106 

12,388 

1,064,814 

66,876 

24,008 

^  5,811 

12,486 


1800. 


T(m». 
42,208 


864,926 

62,664 

21,682 

2,864 

10,042 


Article*. 


Lnmber 

Floar 

Orain 

Dry  Ooods. . 
Print  Cloths. 
Chemicals. . . 
Liquors 


1880. 


Tom, 


28,668 
44,478 
5,266 
2,616 
8.843 
0,653 


1890. 

7*0114. 

112,«8S 
29,SSS 
78,227 

2.270 
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REMOVAL    OP    GREEN    JACKET    SHOAL.    PROVIDENCE    RIVBR, 

RHODE  ISLAND. 

Green  Jacket  Shoal  is  in  that  part  of  Proridence  River  which  conatitutes  the 
harbor  of  Providence. 

It  lies  off  the  wharves  on  the  south  front  of  the  city  and  occupies  a  part  of 
the  harbor  that  is  required  for  anchorage  purposes. 

Original  Condition. 

That  part  of  the  harbor  in  which  the  shoal  is  located  is  about  2,000  feet  long 
by  from  600  to  1,200  feet  wide;  and  of  this  area  the  shoal,  or  rather  that  part  of 


KSPORT  or  THE  HAEBOB  COMXIfKIIONBES.  19 

it  which  was  included  between  the  15-foot  curres,  takes  up  about  18  acres. 
There  were  channels  on  either  side  of  the  shoal,  between  it  and  the  harbor 
lines,  having,  the  one  on  the  north  side,  a  width  of  800  feet  and  a  depth  of  30 
feet,  and  the  one  on  the  south  side,  a  width  varying  from  60  to  100  feet  and  a 
depth  of  about  15  feet  at  mean  low  water.  The.  water  on  the  summit  of  the 
shoal  was  1  foot  deep. 

Plans  of  Impboyembmt. 

The  general  project  is  the  removal  of  the  entire  shoal  to  a  depth  of  3ft  feet  at 
mean  low  water,  limiting  the  work  by  lines  drawn  300  feet  from  the  harbor  lines. 

A  plat  of  Green  Jacket  Shoal  was  published  in  the  Annual  Report  of  the  Chief 
of  Engineers  for  1886,  vol.  i,  page  699. 

Amount  Expsudbd  and  Rbbults  to  Junb  80,  1890. 

The  amount  expended,  including  outstanding  liabilities,  to  June  80,  1890,  was 
$64,350.  The  result  was  the  excavation  to  a  depth  of  36  feet  at  mean  low  water 
of  an  area  of  about  13f  acres,  extending  along  the  northern  and  western  sides  of 
the  shoal,  making  an  important  addition  to  the  anchorage  facilities  of  the  harbor. 
On  a  portion  of  this  area  the  depth  of  water  before  the  completion  of  the  con- 
tract of  Nov  18,  1889,  was  from  8  to  4  feet. 

Opbratiorb  During  thb  Last  Fiscal  Tbar. 

At  the  beginning  of  the  last  fiscal  year  no  work  was  in  progress.  By  act  of 
September  19,  1890,  Congress  appropriated  $35,000  for  continuing  this  work,  and 
a  project  for  the  expenditure  of  this  sum  was  prepared  and  was  approved  by 
the  Chief  of  Engineers.  The  project  provides  for  the  continuation  of  the  dredg- 
ing to  the  east  and  south  of  the  area  already  excavated. 

Advertisements  for  proposals  for  dredging  were  issued  November  31,  1890, 
and  proposals  opened  December  33,  1890.    These  were  all  rejected. 

The  work  was  readvertised  March  5,  1891.  Proposals  under  this  advertise- 
ment were  opened  March  35,  1891.  An  abstract  of  proposals  received  under 
both  the  above  advertisements  and  the  terms  of  the  contract  will  be  found  in 
the  tables  appended  to  report  on  improvement  of  Providence  River,  Rhode  Island, 
page  714. 

The  Government  plant  has  been  increased  by  the  construction  of  large  dump 
scows. 

Work  Rbquirbd  to  Complbtb  thb  Exibtinq  Projbct. 

The  work  required  to  complete  the  existing  project  is  the  excavation  of  the 
remainder  of  the  shoal  to  a  depth  of  35  feet. 
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Opbbationb  Contbhflated  fob  the  Fiscal  Tbab  BNDma  Jcnb  80,  1808. 

It  is  proposed  to  apply  the  balance  on  hand  and  the  funds  asked  for  to  con- 
tinuing the  removal  of  the  shoal  according  to  the  general  project. 

Green  Jacket  8hoal  is  in  the  collection  district  of  Providence,  which  is  a  port 
of  entry.  The  amount  of  revenue  collected  at  Providence  during  the  last  fiscal 
year  was  |269,858.  The  nearest  light-houses  are  the  six  light-houses  In  Provi- 
dence River.  The  nearest  fortifications  are  Fort  Adams,  R.  I.,  and  the  fort  on 
Dutch  Island.  Rhode  Island. 

For  the  Commercial  statistics,  see  Report  of  the  Improvement  of  Providence 
River  and  Narragansett  Bay,  Rhode  Island. 

Monet  Btatembmt. 

July  1, 1890,  balance  unexpended $28  50 

Received  by  Treasury  settlement 10  07 

Amount  appropriated  by  act  approved  September  19,  1890 36,000  00 

85,088  57 
June  80,  1891,  amount  expended  during  fiscal  year 10,780  18 

July  1, 1891,  balance  unexpended 14,853  44 

July  1,  1891,  outotanding  liabilities $883  44 

July  1,  1891  amount  covered  by  uncompleted  contracts. . .   11,700  00 

18,088  44 

July  1, 1891,  balance  available 8,881  00 

Amount  (estimated)  required  for  completion  of  existing  project 88,098  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

80,  1898 88,09600 

Submitted  in  compliance  with  requirements  of  sections  8  of  river  and  harbor 
acts  of  1866  and  1867. 


• 


IMPROVEMENT  OF  GREENWICH  BAY,  RHODE  ISLAND. 

Greenwich  Bay  is  an  arm  of  Narragansett  Bay,  located  in  the  towns  of  War- 
wick and  East  Greenwich,  R.  I.  It  has  a  length  from  northwest  to  southeast  of 
about  8i  miles  and  an  average  width  of  li  miles. 
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The  channel  leading  to  the  town  of  East  Greenwich  was  deep  enough  for  the 
present  demands  of  commerce,  but  so  crooked  as  to  render  navigation  difficult. 

This  is  a  new  work,  and  no  appropriation  had  been  made  for  it  until,  by  act 
of  September  19,  1890,  Congress  appropriated  |2,000  for  widening  the  channel. 

Plan  of  Improtbmbkt. 

The  improvement  contemplated  was  the  straightening  and  widening  of  the 
channel  by  the  removal  of  sand  bars  and  shoals. 

Opbbations  During  the  Last  Fiscal  Year. 

Immediately  after  the  passage  of  the  act  making  the  appropriation  for  this 
work  a  project  for  the  expenditure  of  the  funds  was  prepared  and  was  approved 
by  the  Chief  of  Engineers.  The  project  provided  for  dredging  to  a  depth  of  10 
feet  at  mean  low  water  on  the  western  edge  of  the  bar  extending  out  from  Long 
Point,  carrying  the  work  to  the  eastward  as  far  as  the  funds  would  permit. 
Advertisements  for  proposals  for  dredging  were  issued  November  21,  1890,  and 
proposals  opened  December  22,  1890.  All  were  rejected.  An  abstract  of  the 
proposals  received  will  be  found  in  the  appended  table. 

Work  was  commenced  April  10,  1891,  with  the  dredge  Tescas,  tug  Sargon, 
and  scows,  all  belonging  to  the  United  States.  The  Bargon  was  required  for 
other  work  and  was  transferred  April  17,  and  replaced  by  a  hired  tug. 

Nineteen  thousand  five  hundred  and  ninety-two  cubic  yards  were  excavated 
during  the  year,  and  the  result  was  the  completion  of  the  project,  by  cutting  o£F 
the  bar  extending  out  from  Long  Point,  about  210  feet.  The  channel  was 
widened  for  a  distance  of  about  500  feet. 

Mr.  C.  O.  Abell  was  the  local  superintendent. 

The  project  being  completed,  no  work  is  anticipated  for  the  coming  year. 

Greenwich  Bay  is  in  the  collection  district  of  Providence,  which  is  a  port  of 
entry.  The  amount  of  revenue  collected  at  Providence  during  the  last  fiscal 
year  was  $828,849.56.  The  nearest  fortification  is  the  fort  at  Dutch  Island, 
Rhode  Island.    The  nearest  light-house  is  Warwick  Light. 

Money  Statement. 

Amount  appropriated  by  act  approved  September  19,  1890. $2,000  00 

June  80,  1891,  amount  expended  during  fiscal  year 1,896  08 

July  1,  1891,  balance  unexpended 108  92 

July  1,  1891,  ouUtandlDg  liabilities 92  92 

July  1,  1891,  balance  available 11  00 
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Abitraet  of  prcpotaU  for  dredging  ai  Greenwich  Bay,  Bhode  Island,  received  at 
Engineer  Office,  Netcport,  R.  L,  in  response  to  advertitiement  dated  November  21, 
1890,  and  opened  ai  It  o*eloek  noon,  on  Monday,  the  22d  day  of  December,  1S90, 

[To  be  eommenoed  on  or  before  Marcb  16, 1891,  and  completed  by  December  31, 1891.J 


No. 

1 
2 
8 


Name  and  addreee  of  bidder. 


Hartford  Dredging  Oompany,  Hartford,  Conn. 

Henry  Du  Bole  Bone,  New  York,  N.  Y 

Chaa.  M.  Ck>le,  FkU  River,  Maoa 


Per  cubic 
yard. 

$0  18 
19 
2^ 


COMMBKCIAL  STATISTICS. 
[FamUbed  by  Mr.  Joseph  Dews.] 

Receipts  for  1800. 

Tods. 

Coal  (about) 15,000 

Lumber  (about) 5,000 


IMPROVEMENT  OF  COVE  AND  WATER- WAY  NEAR  COASTER  EAR- 

BOR  ISLAND.  RHODE  ISLAND. 

This  cove  is  situated  in  the  northwesterD  part  of  the  city  of  Newport,  R.  L, 
Dear  the  soutbeastern  extremity  of  Coaster  Harbor  Island,  which  is  occupied  by 
the  U.  8.  Nayy  as  a  training  station.  A  causeway  connecting  Coaster  Harbor 
Island  with  Rhode  Island  forms  the  northern  boundary  of  the  cove  and  sepa- 
rates it  from  the  water  way  above.  This  causeway  having  but  one  small  open- 
ing has  checked  the  flow  of  water  around  the  island  and  caused  deposits,  so  fill- 
ing the  water  way  as  to  cause  it  to  give  forth  unhealthy  and  disagreeable  odors. 

This  is  a  new  work,  and  no  appropriation  had  been  made  for  it  until,  by  act 
of  September  19,  1890,  Congress  appropriated  $5,500  for  improving  the  cove  and 
water  way. 

Plans  of  Improvbubmt. 

The  projected  improvement  is  to  dredge  the  cove  to  the  necessary  depth,  and 
to  increase  the  flow  of  water  by  larger  openings  in  the  causeway,  so  that  gar- 
bage and  waste  thrown  into  the  water  will  be  carried  away  by  the  current. 

Opebations  During  tub  Last  Fiscaii  Ybab. 
Immediately  after  the  passage  of  the  act  making  the  appropriation  for  this 
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work,  a  project  for  the  expenditure  of  the  available  funds  was  prepared  and  was 
approved  by  the  Chief  of  Engineers.  The  project  contemplates  deepening  by 
8  feet  as  much  of  the  cove  as  the  funds  permit  and  making  two  additional  open- 
ings in  the  causeway,  spanned  by  two  bridges. 

Advertisements  for  proposals  for  dredging  were  issued  November  21,  1890, 
and  proposals  opened  December  22,  1800.  AH  were  rejected.  An  abstract  of 
proposals  received  will  be  found  in  the  appended  table. 

Work  was  commenced  February  6,  1891,  with  dredge  Texas,  tug  Oeneral 
Warren,  and  scows  belonging  to  the  United  States,  and  was  suspended  April  1, 
1891,  the  Oeneral  Warren  having  been  replaced  in  the  meantime  by  the  tug 
Sargon,  also  Government  property;  31,281  cubic  yards  were  excavated,  com- 
pleting the  dredging  contemplated  by  the  project. 

The  bridges  are  framed  and  ready  to  put  in  position  in  a  short  time. 

Work  Rrquirbd  to  Complete  the  Existing  Project. 

To  complete  the  existing  project  it  is  only  necessary  to  cut  the  causeway  and 
erect  the  bridges. 

Coaster  Harbor  Island  is  in  the  collection  district  of  Newport,  which  is  a  port 
of  entry.  The  amount  of  revenue  collected  at  Newport  in  the  last  fiscal  year 
was  $1,878.91.  The  nearest  light-house  is  Gull  Rock  Light.  The  nearest  forti- 
fication is  Fort  Adams,  Newport,  R.  I. 

Money  Statement. 

Amount  appropriated  by  act  approved  September  19,  1890 $5,600  00 

June  80,  1891,  amount  expended  during  fiscal  year 2,206  97 

July  1,  1891,  balance  unexpended 8,288  03 

July  1,  1891,  outstanding  liabilities 188  08 

July  1,  1891,  balance  available 8,005  00 
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Abtirast  €f  proposals  for  drying  at  Cove,  Coaster  Harbor  Island,  Rhode  Island,  re* 
eeived  at  Engineer  Office,  Newport,  R,  /.,  in  response  to  adwrtisemeni  dated  No* 
Tomber  £1,  2890,  and  opened  at  IS  o'clock,  noon,  on  Monday,  the  SSd  day  of  De- 
cember, 1890. 

[To  be  oommeDoed  on  or  before  February  1, 1891,  and  completed  by  April  1, 1891.] 


No. 

1 
2 
8 

4 


Name  and  addroM  of  bidder. 


Bartford  Dredging  Company,  Hartford,  Conn . 

Henry  Da  Boia  Bona,  New  York,  N.  T 

J.  H.  Fenner,  Jeney  City,  N.  J 

Charles  M.  Cole,  Fftll  River,  Maaa 


Per  cubic 
yard. 


$0  19 
020 

0  2W 
0  273^ 


IMPROVEMENT  OP  NEWPORT  HARBOR,  RHODE  ISLAND. 

This  harbor  is  at  the  main  entrance  to  Narragansett  Bay.  These  waters  during 
the  summer  and  winter  constitute  a  harbor  of  refuge  fo^  our  European  and 
coastwise  commerce  quite  equal  in  every  respect  to  that  of  New  York  Harbor, 
and  are  even  more  accessible.  The  objects  of  the  improvement  are  to  widen 
and  deepen  the  southern  (the  main)  entrance  to  the  harbor,  and  to  enlarge  its 
capacity  for  vessels  seeking  refuge  in  storms,  by  increasing  the  area  and  depth 
of  the  anchorage  within  it.    The  mean  rise  and  fall  of  the  tide  is  about  3f  feet. 

Original  Condition. 

Before  improvement  the  capacity  of  the  inner  harbor  was  limited  by  shoals, 
and  it  was  not  adequate  to  the  number  and  size  of  vessels  seeking  it  for  refuge. 
The  southern  (the  main)  entrance  was  obstructed  by  a  bar  which  stretched  out 
from  Goat  Island,  and  the  general  business  wharves  of  the  city  could  not  be 
reached  at  low  tide  by  vessels  drawing  more  than  8  feet. 

Plans  of  Improybmbnt. 

The  original  project  and  its  modifications  under  which  we  are  now  working 
are  substantially  as  follows : 

Deepening  the  southern  entrance  to  15  feet  at  mean  low  water  and  widening  it 
by  dredging  Goat  Island  Spit  northward  to  a  line  drawn  from  the  dolphin  which 
marks  the  spit  to  clear  the  permanent  dock  at  Fort  Adams  by  100  feet;  the  ex- 
cavation of  a  channel  750  feet  wide  and  15  feet  deep  at  mean  low  water  around 
and  to  the  eastward  of  this  dolphin;  excavating  to  VS  feet  at  mean  low  water 
the  area  included  between  the  18-foot  curve  on  the  west,  a  line  drawn  from  the 
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southwest  corner  of  Perry  Mill  Wharf  to  Lime  Rock  on  the  south,  the  harbor 
line  OD  the  east,  and  a  line  drawn  parallel  to  and  50  feet  from  the  city  wharf  on 
the  north;  excayating  to  10  feet  at  mean  low  water  the  area  northwest  of  a  line 
drawn  from  Lime  Rock  through  the  spindle,  which  is  in  the  southeast  part  of 
the  harbor;  the  ezcaTation  of  a  channel  10  feet  deep  at  mean  low  water  along 
add  outside  the  harbor  line  south  to  a  point  opposite  the  gas  company's  wharf, 
and  the  construction  of  jetties  on  the  western  shore  of  Goat  Island  to  arrest  the 
drift  of  littoral  sand  and  gravel  into  (he  southern  entrance. 

A  plat  of  Newport  Harbor,  showing  the  plans  of  the  work,  was  published  in 
the  Annual  Report  of  the  Chief  of  Engineers  for  1885,  Vol.  I,  Page  604. 

Amouivt  Expjendbd  and  Results  to  Junb  30,  1890. 

The  amount  expended  up  to  the  close  of  the  fiscal  year  ending  June  80,  1890, 
including  ouutanding  liabilities  at  that  date,  was  |120,202.08,  with  the  follow- 
ing results: 

The  area  to  be  dredged  to  IS  feet  within  the  harbor  had  been  completed.  The 
channel  along  and  outside  the  harbor  line  south  to  a  point  opposite  the  gas  com- 
pany's wharf,  and  the  15- foot  channel  750  feet  wide  around  and  to  the  eastward 
of  the  dolphin  on  Goat  Island  Spit,  had  been  completed,  with  the  exception  of 
a  strip  along  the  western  edge  and  to  the  north  of  Ihe  dolphin.  The  berth  for 
vessels  at  the  quartermaster's  wharf  at  Fort  Adams  had  becD  deepened  to  10  feet 
at  mean  low  water,  and  the  littoral  sand  from  the  outside  of  Goat  Island  had 
been  stopped  for  the  present  from  washing  into  the  channel  at  the  southern  en- 
trance of  the  harbor  by  the  construction  of  a  jetty  on  the  west  side  of  the  island. 
The  southern  entrance  is  completed  for  vessels  of  15  feet  draft,  and  of  the  total 
area  to  be  dredged  within  the  harbor  (about  90  acres)  about  two-thirds  had  been 
completed. 

Operations  During  the  Last  Fiscal  Tear. 

At  the  beginning  of  the  last  fiscal  year  no  work  was  in  progress.  By  act  of 
September  19,  1891,  Congress  appropriated  $12,500  for  continuing  the  improve- 
ment. 

A  project  for  the  expenditure  of  this  sum  was  prepared  and  was  approved  by 
the  Chief  of  Engineers.  This  project  provides  for  the  completion  of  the  15-foot 
channel  by  dredging  the  remainder  of  the  strip  along  the  western  edge  north  of 
the  dolphin;  for  dredging  in  the  10-foot  anchorage  area,  and,  if  necessary,  for 
the  construction  of  an  additional  jetty  on  the  west  end  of  Goat  Island.  Adver- 
tisements for  proposals  for  dredging  were  issued  November  21,  1890,  and  pro- 
posals opened  December  22,  1890.  An  abstract  of  the  proposals  received  and  the 
terms  of  the  contract  will  be  found  in  the  appended  tables. 
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Work  under  this  contract  commenced  February  7, 1891»  and  was  finished  April 
18,  1891.  Thirty-four  thousand  eight  hundred  and  forty- six  cubic  yards  were 
excavated  in  the  areas  specified  by  the  project,  and  the  result  was  the  dredging 
of  the  strip  along  the  western  edge  of  the  16>foot  channel  north  of  the  dolphin 
and  the  excavation  of  about  6  acres  of  the  10-foot  anchorage  area. 

Mr.  J.  R.  Easton  was  inspector  of  the  work. 

Work  Required  to  Complete  the  Existino  Project. 

The  work  required  to  complete  the  existing  project  is  the  excavation  of  the 
10-foot  anchorage  area  within  the  harbor  and  the  building  of  additional  jetties 
outside  of  Gk>at  Island  whenever  they  may  be  required  to  arrest  the  drift  of  lit- 
toral sand  and  gravel  into  the  harbor  entrance. 

Operations  Contemplated  during  the  Fiscal  Year  ending  June  80,  1892. 

It  is  proposed  to  apply  the  funds  asked  for  to  tlie  completion  of  the  existing 
project. 

Newport  is  in  the  collection  district  of  Newport,  and  is  a  port  of  entry.  The 
amount  of  revenue  collected  at  Newport  in  the  last  fiscal  year  was  $1,878.91. 
The  nearest  lighthouses  are  Lime  Rock  and  Newport  (Goat  Island)  lights.  The 
nearest  fortification  is  Fort  Adams,  Newport,  R*  I. 

Monet  Btatement. 

July  1,  1890,  balance  unexpended. $11  68 

Received  by  Treasury  settlement 5  09 

Amount  appropriated  by  act  approved  September  19,  1890 12,500  00 

12,516  77 
June  80,  1891,  amount  expended  during  fiscal  year 11,200  89 

July  1,  1891,  balance  unexpended 1,815  88 

July  1,  1891,  outstanding  liabilities 1,295  88 

July  1, 1891,  balance  available 20  00 

Amount  (estimated)  required  for  completion  of  existing  project 27,500  00 

Amount'that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1898 ^27,500  00 

Submitted  in  compliance  with  requirements  of  section  2  of  river  and  harbor 

acts  of  1866  and  1867. 
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Abstract  of  proposais  for  dredging  at  Newport  Harbor,  Rhode  leland,  received  at 
Engineer  Office^  Newport,  K  I. ,  in  refponee  to  advertieement  dated  November  SI, 
1890. 

LTo  be  commenced  od  or  before  March  16,  18D1,  and  completed  not  later  than  December  81, 1801.] 


No. 

1 
2 


Name  and  addreae  of  bidder. 


Hartford  Dredging  Company,  Hartford,  Cioim. 
J.  H.  Fenner,  Jersey  City,  N.  J 


Per  cable 
yard. 


$0.20^ 
.21H 


Contract  awarded  to  Hartford  Dredging  Company,  with  the  approval  of  the 
Chief  of  Engineers,  and  dated  January  22,  1891. 


Articles. 


Lumber... 
Bhinglea.. 

Latba 

Coal 

Lime 

Cement... 

Brick 

Hay 

Grain..  .. 
Cordwood. 
Kfarble.  .. 


Commercial  Statibticb. 

[Furnished  by  Mr.  J.  H.  Oozzena,  collector  of  cuatoms.] 

Beeeipti, 


1889. 

Tons. 

19,749 

704 

1,294 

50,000 
2,&50 
1,960 

18,000 
1,600 
1,200 


1890. 


Tons. 

18.855 

950 

1,062 

50,000 
2,250 
1,650 

18,800 
5.C00 
1,800 
1,250 
1,600 


1801. 

Tons. 

20,563 

997 

1,310 

50,000 
2,250 
1.650 

18,000 
7,000 
1.600 
1,600 
3,600 


Articles. 


Drain  pipe 

Sand  and  gravel. 

Flagstone 

Granite 

Iron 

Ashes 

Fish 

Potatoea 

Plaster 

Hair 


1880. 


Tons. 


1880. 


Tom. 

5,000 

10,000 

1.000 

20,000 

2,000 

41 

2,000 

1,800 

875 

200 


1801. 


Tons. 

4,500 

12,000 

1,000 

26,000 

2.000 

49 

3,000 

3,000 

500 

200 


1889. 
1890. 
1891. 


Shipping. 


Tears. 


Arrival  of  vessels 
from  foreign  ports. 


Number. 


29 
19 
25 


Value    of 
Cargoes. 


$16,271  92 
17398  59 
17,786  90 


Vessels  owned  in 
Newport. 


Number. 


143 
148 
146 


Gross  ton* 
nage. 


7,694.54 

7,972.98 

11,890.80 
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HARBOR  OF  REFUGE  AT  POINT  JUDITH,  RHODE  ISLAND. 

Point  Judith  is  the  southeastern  extremity  of  South  Kingstown,  R.  I. ,  and  marks 
the  southwestern  entrance  to  Narragansett  Bay.  Its  shores  are  coTered  with 
bot^lders,  and  a  number  of  wrecks  are  scattered  along  the  beach  on  each  side  of 
the  point.  A  long  ledge,  known  as  Squid  Ledge,  extends  for  nearly  a  mile  in 
ft  sbuth  by  easterly  direction  about  H  miles  west  of  the  point 

I'his  is  a  new  work,  and  no  appropriation  had  been  made  for  it  until,  by  act 
of  September  19, 1890,  Congress  appropriated  $75,000  for  a  National  Harbor  of 
liefuge  at  Point  Judith. 

Plan  of  Imfrotbment. 

tt  is  proposed  to  construct  breakwaters  along  the  course  of  Squid  Ledge,  men- 
tioned above,  and  between  the  southern  extremity  of.  the  ledge  and  Point 
Judith. 

A  plat  of  the  locality  was  published  in  House  Ex.  Doc.  No.  66,  Fifty-first 
Congress,  first  session. 

Opbrationb  during  the  Last  Fiscal  Year. 

Immediately  after  the  passage  of  the  act  making  the.  appropriation  for  this 
work,  a  project  for  the  expenditure  of  the  available  funds  was  prepared  and 
was  approved  by  the  Chief  of  Engineers.  The  project  provides  for  commencing 
the  work  on  the  outer  end  of  Squid  Ledge,  and  extending  the  one  arm  to  the 
north,  and  the  other  to  the  east,  with  a  view  to  securing  a  sheltered  area  for  the 
vessels  engaged  on  the  work. 

Advertisements  for  proposals  for  furnishing  and  placing  riprap  granite  were 
issued  December  5,  1890,  and  proposals  opened  January  5,  1891.  All  were 
rejected.    An  abstract  of  bids  received  will  be  found  in  the  appended  tables. 

The  work  was  commenced  February  18,  1891,  by  establishing  a  beacon  at  the 
angle  of  the  breakwater,  and  a  portion  of  the  two  arms  above  referred  to  was 
built.    Work  was  in  progress  at  the  close  of  the  fiscal  year. 

The  capacity  of  the  quarry  at  Mason  Island  has  been  increased  to  about  400 
tons  per  day,  and  a  Government  tug  and  barge  have  been  prepared  for  this  work. 
A  powerful  steamer  and  five  barges  have  been  chartered  for  the  summer  and  fall. 

In  this  exposed  situation  it  is  proposed  to  take  advantage  of  favorable  weather 
during  these  seasons  for  putting  slone  in  the  work.  About  8,000  tons  have  been 
already  placed  in  the  arms  above  referred  to,  in  addition  to  the  stone  required 
for  the  beacon,  which  has  been  maintained  to  mark  the  position  of  the  submerged 
stone  since  the  commencement  of  the  work.  Mr.  Wm.  Babcock  Poland  is  the 
local  superintendent. 


tMPota  of  tte  taABliOB  oomanroKftRS.  29 

Work  Rbquirbd  to  CoMPLvra  thb  Bxttmre  Paojact. 

The  work  required  to  complete  the  exliting  project  ie  to  flnith  the  construction 
of  the  breakwaters. 

OpBRATIONS  COKTKMFtATMD  FOB  THB    FlBGAL    TbAB   ENDING    JUNB  30,   1892. 

It  is  proposed  to  apply  the  balance  on  hand  and  the  funds  asked  for,  $800,000, 
to  continuing  the  construction  of  the  breakwaters. 

Point  Judith  is  in  the  collection  district  of  Newport,  which  is  a  port  of  entry. 
The  amount  of  revenue  collected  at  Newport  in  the  last  fiscal  year  was  |1, 878.91. 
The  nearest  light-house  is  Point  Judith  Light.  The  nearest  fortification  is  the 
fort  on  Dutch  Island,  Rhode  Island.  The  population  of  South  Kingstown  by  the 
Rhode  Island  State  census  of  1886  was  5,549. 

MONBT  StATBKBNT. 

Amount  appropriated  by  act  approved  September  19,  1890 $75,000  00 

June  80, 1891,  amount  expended  during  fiscal  year 34,671  15 


July  1,  1891,  balance  unexpended 50,898  85 

July  1,  1891,  outstanding  liabilities 6,038  85 


July  1.  1891,  balance  available 44,800  00 


Amount  (estimated)  required  for  completion  of  existing  project 1,175,000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

80.  1893 300,000  00 

Submitted  in  compliance  with  requirements  of  sections  S  of  river  and  harbor 
acU  of  1866  and  1867. 

AMr€uU  of  proposali  for  furniMng  and  placing  riprmp  granite  in  ih$  hreakwaier  at 
Point  Judith,  Rhode  Idand,  received  at  Engineer  Office,  U.  S.  Army,  Newport, 
B.  /.,  in  response  to  an  advertisement  dated  December  5,  1890,  and  opened  at  IS 
o^cioek,  noon,  on  Monday,  the  6th  day  ofJanumry,  1891, 

[To  b«  oommeneed  on  or  before  March  lb,  1801,  and  oompleted  by  December  31, 1891.] 


No.  Name  and  addreea  of  bidder 


1 
8 


Jamea  BcuUy,  Oroton,  Oonn 

Franda  H.  Smith,  New  York,  N.  T. 


Price  per 

ton  of  2.000 

ponnde. 

$1  86 

8  80 
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HARBOR  OF  RBFUQE  AT  BLOCK  ISLAND,  RHODE  IBLAND. 

This  iBland  is  a  part  of  the  Slate  of  Rhode  Islaad ;  it  is  14  miles  east  of  Montauk 
Point,  the  eastern  end  of  Long  Island,  and  its  nearest  point  is  about  10  miles  from 
the  mainland .  Besides  the  wants  of  the  mackerel -fishing  fleet  and  the  general  coast 
navigation  the  island  is  an  important  point  on  our  shores  for  ocean  naTlgatioo. 
It  has  a  signal  station  connected  by  submarine  telegraph  with  the  mainland. 
Vessels  are  passing  the  island  at  all  times  and  on  all  sides  of  it,  and  its  position 
renders  it  of  national  importance.  The  object  of  the  improvement  is  to  furnish 
a  harbor  of  refuge  for  vessels  engaged  in  foreign  and  coastwise  commerce.  The 
mean  rise  and  fall  of  the  tide  is  about  3  feet. 

OnioiNAL  Condition. 

Before  the  construction  of  the  present  harbor  of  refuge  Block  Island  had  no 
harbor  which  afforded  protection  for  decked  vessels.  The  only  ones  used  were 
open  boats,  which,  on  the  approach  of  storms,  were  hauled  up  on  the  beach  by 
oxen.    The  largest  of  these  boats  were  of  about  10  tons  burden. 

Plans  of  the  Work. 

The  original  project  and  its  subsequent  modifications  provided  for  a  harbor  of 
refuge  on  the  eastern  side  of  the  island,  consisting  of  an  inner  harbor  or  basin 
for  small  vessels  and  an  exterior  harbor  for  large  ones.  The  basin  was  to  be 
about  250  by  800  feet  in  area,  and  inclosed,  with  the  exception  of  an  opening  80 
feet  in  width.  The  exterior  harbor  was  to  be  formed  by  a  riprap  breakwater, 
which  has  been  built.  About  300  feet  from  the  sea  end  of  this  breakwater, 
which  is  1,000  feet  long,  a  gap  200  feet  long  was  left  for  the  convenience  of  ves- 
sels. The  present  project  contemplates  the  enlargement  of  the  inner  harbor.  A 
plat  of  Block  Island,  showing  the  position  of  the  harbor  of  refuge  and  a  plan  of 
the  works,  may  be  found  in  the  Report  of  the  Chief  of  Engineers  for  1885,  vol. 
1,  pages  612,  618. 

Amount  Expended  and  Results  to  June  30,  181K). 

The  total  expenditure  up  to  June  80,  1890,  including  liabilities  outstanding  at 
that  date,  was  $864,125.59. 

The  inner  harbor  and  the  main  breakwater,  built  in  prolongation  of  the  eastern 
side  of  the  inner  harbor,  and  extending  1,000  feet  from  the  shore,  were  con- 
structed in  the  years  1870  to  1870,  inclusive.  The  utility  of  the  work  at  once 
became  apparent.  In  stormy  weather  the  inner  harbor  especially  was  filled 
with  fishermen  and  coasters,  and  it  soon  became  necessary  to  increase  its  depth 
from  7  feet,  to  which  it  had  been  dredged  in  the  first  instance,  to  9  feet  at  mean 
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low  water.  A  strong  Jetty  had  been  bailt  out  from  the  cHff  to  the  eastward  of 
the  inner  harbor  and  a  masonry  wall  constructed  on  the  inside  of  the  crib  work 
forming  the  eastern  side  of'  the  inner  harbor.  The  filling  of  the  gap  in  the  main 
breakwater  had  been  completed.  The  timber  Jetty  filled  with  stone,  forming 
the  shore  end  of  the  western  wall  of  the  enlarged  inner  harbor,  and  about  160 
feet  of  its  north  wall  east  of  the  opening  into  the  harbor  had  been  finished,  and 
about  140  feet  of  the  wall  west  of  the  opening  built  to  the  level  of  mean  high 
water.  The  shoal  west  of  the  breakwater  had  been  dredged  to  9  feet  at  mean 
low  water  from  the  steamboat  wbarf  to  within  100  feet  of  the  north  wall. 

Operations  during  the  Last  Fiscal  Tear. 

At  the  beginning  of  the  last  fiscal  year  no  work  was  in  progress.  By  act  of 
September  19,  1890,  Congress  appropriated  $15,000  for  the  continuation  of  this 
work,  and  a  project  for  the  expenditure  of  this  sum  was  prepared  and  was  ap- 
proved by  the  Chief  of  Engineers.  The  project  contemplates  continuing  the 
construction  of  the  riprap  walls  of  the  enlarged  inner  harbor. 

Advertisements  for  proposals  for  riprap  granite  were  issued  December  5, 1890, 
and  proposals  opened  January  5,  1891.  But  one  bid  was  received,  and  this  was 
rejected. 

An  abstract  of  the  proposals  received  will  be  found  in  the  appended  table. 

Work  was  resumed  on  the  north  wall  of  the  enlarged  inner  harbor  and  8,711 
tons  of  riprap  granite  were  placed  in  it.  The  result  was  the  extension  of  the 
north  wall  of  the  enlarged  inner  harbor  to  the  westward,  the  foundation  reach- 
ing to  within  50  feet  of  the  end.  The  stone  delivered  was  taken  from  Mason 
Island  Quarry,  which  is  operated  by  the  Government. 

Mr.  F.  I.  Angell  was  the  local  superintendent  of  the  work. 

Wharf  at  Block  Island. 

By  act  of  September  19,  1890,  the  wharf  on  the  land  side  of  the  inner  harbor 
was  conveyed  to  the  town  of  New  Sboreham  **  for  the  public  use  of  said  town  ; 
but  no  tolls  or  charges  shall  ever  be  exacted  for  the  use  of  said  wharf  by  public 
vessels  of  the  United  States  or  freight  carried  in  such  vessels." 

Work  Required  to  Complete  the  Existing  Project. 

The  work  required  to  complete  the  existing  project  is  the  completion  of  the 
filling  of  the  gap  in  the  main  breakwater,  the  restoration  of  the  breakwater  to 
its  original  dimensions,  and  the  enlargement  of  the  inner  harbor. 
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OPRRATION8   COITTEMPLATED   FOR   THE   FiSCAL  TSAR  ENDING   JUNE  80,   1892. 

It  IS  proposed  to  apply  the  balance  of  the  funds  on  hand  and  the  appropriation 
asked  for,  f 34,000,  to  the  continuation  of  the  work  according  to  the  existing 
project. 

Block  Island  is  in  the  Newport  collection  district,  and  Newport  is  the  nearest 
port  of  entry.  The  revenue  collected  in  Newport  in  the  last  fiscal  year  was 
$1,878.91.  There  is  no  duty  collected  at  the  island.  The  value  of  the  harbor  is 
mainly  as  a  harbor  of  refuge.  There  are  several  lights  at  the  island.  The 
nearest  fortification  is  Fort  Adams,  R.  I. 

MoNBT  Statement. 

July  1,  1890,  balance  unexpended $3,171  48 

Amount  appropriated  by  act  approved  September  19, 1890 15,000  00 

17.171  48 
June  30,  1891,  amount  expended  during  fiscal  year 7,736  45 

July  1,  1891,  balance  unexpended 9,445  08 

July  1,  1891.  outstanding  liabilities 4,861  08 

July  1,  1891.  balance  available 4,584  00 

Amount  (estimated)  required  for  completion  of  existing  project 24.000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

80.1893 34,000  00 

Submitted  in  compliance  with  requirements  of  sections  3  of  river  and  harbor 

acts  of  1866  and  1867. 


Abstract  of  proposals  for  fumiMng  and  placing  riprap  granite  in  the  north  teaU  of 
t?ie  inner  harbor  ai  Block  Island,  R.  I. ,  reeeited  at  Engineer  Ojffke,  U.  8.  Armg, 
Newport,  R.  /.,  in  response  to  advertisement  issued  December  5,  1890,  and  opened 
at  It  o'clock  noon,  on  Monday,  the  5th  day  of  January,  1891. 

[To  be  commeDced  not  later  than  Maroh  16, 1881,  and  completed  by  December  81, 1S91.] 


No. 


Price  per 

Name  and  addreu  of  bidder.  ^^  of  1,000 

poandB. 
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8S 


OOMMBBOIAL  BTATIiTIOS. 

[FnrnUbed  by  Hon.  Nlcholu  BaII,  Block  Iiland.] 
ImporU  and  exports. 


Article. 


Go«lreoeiT«d  («boat) , 

Iron  r«oely»d  (abont) 

Qhrain r«Mlv«d  (abont). , 

Lumber  reoeWed  (aboat). , 

OeDeml  mercbandlM,  not  laclnded  in  the  abore 


1888. 

1889. 

Tona. 

7*oiu. 

•     6,600 

6,900 

375 

800 

3,82ft 

3,400 

5,002 

5,733 

15.500 

10,300 

1880. 


TOfM. 

6,000 

800 

406 

6,860 

10,600 


ArfiwtU  and  deparhtres. 


Bteamen....  . 
Bailing  yaeeele. 


1888. 

2,300 
116,000 

1889. 

3,400 
117,000 

1890. 


3,660 
117,100 


IMPROVEMENT  OP  PAWCATUCK  RIVER,  RHODE  ISLAND  AND 

CONNECTICUT. 

The  navigable  part  of  Pawcatuck  River  extends  from  the  manufacturing  town 
of  Westerly  to  Little  Narragansett  Bay,  into  which  it  empties.  The  approach 
to  the  river  is  through  Htonlogton  Outer  Harbor  and  Little  Narragansett  Bay, 
and  the  object  of  the  improvement  is  to  deepen  and  widen  the  river  channel 
leading  from  this  bay  to  Westerly. 

The  mean  rise  and  fall  of  the  tide  is  2.60  feet  at  the  mouth  of  the  river  and 
2.80  feet  at  Westerly. 

Original  Condition. 

Before  improvement  the  channel  was  crooked  and  obstructed  by  numerous 
shoals,  on  some  of  which  there  was  but  li  feet  at  mean  low  water. 

Plan  of  iMPROvsifENT. 

By  means  of  appropriations  made  in  the  years  1871-1875,  the  river  was  im- 
proved by  the  United  States  by  the  excavation  of  a  channel  pf  5i  feet  deep  at 
mean  low  water  and  76  feet  wide  below  the  wharves,  and  from  85  to  40  feet  wide 
between  the  lower  and  upper  wharves.  The  present  project  contemplates  the 
widening  of  the  channel  to  100  feet  below  the  wharves  and  by  an  additional 
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width  of  two  cuts  of  an  ordinary  dredging  machine,  or  about  40  feet  between 
the  lower  and  the  upper  wharves  also  the  deepening  of  the  entire  channel  to  8 
feet  at  mean  low  water. 

A  plat  of  Pawcaluck  River,  showing  the  channel  lines  under  the  present 
project,  was  published  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1885, 
Part  1,  pages  6^3-625. 

Amount  Expended  and  Results  to  June  80,  1890. 

The  amount  expended  on  the  present  project  up  to  June  80,  1890,  including 
liabilities  outstanding,  was  $20,863.62,  and  the  result  was  ihe  completion  of  the 
channel  to  its  full  width  and  depth  from  the  deep  water  opposite  the  village  of 
Lottery  to  a  point  near  the  upper  end  of  Major  Island  and  the  removal  to  a 
depth  of  8  feet  at  mean  low  water  of  the  ledges  at  Certain  Draw  Point  and  Paw- 
catuck  Rock. 

Operations  during  the  Last  Fiscal  Year. 

At  the  beginning  of  the  last  fiscal  year  no  work  was  in  progress. 

By  act  of  September  19,  1890,  Congress  appropriated  $16,600  for  the  comple- 
tion of  this  improvement.  A  project  for  the  expenditure  of  this  sum  was  pre- 
pared and  was  approved  by  the  Chief  of  Engineers.  This  project  contemplates 
the  extension  of  the  channel,  100  feet  wide  and  8  feet  deep,  from  the  upper  end 
of  the  work  to  Westerly  and  from  the  lower  to  the  upper  wharves  with  a  width 
of  40  feet  and  depth  of  8  feet. 

Advertisements  for  proposals  for  dredging  were  issued  November  21, 1890,  and 
proposals  opened  December  22,  1890.  An  abstract  of  proposals  received  and  the 
terms  of  the  contract  will  be  found  in  the  appended  tables.  Work  was  com- 
menced under  this  contract  April  28,  1891,  and  was  in  progress  at  the  end  of  the 
fiscal  yesr.  Seventeen  thousand  three  hundred  and  sixteen  cubic  yards  of  sand 
and  gravel  were  dredged,  extending  the  channel  about  1,000  feet  toward 
Westerly. 

Mr.  A.  H.  Dickens  is  the  local  inspector. 

Work  Required  to  Complete  the  Existing  Project. 

The  work  required  to  complete  the  existing  project  is  the  dredging  of  the 
channel  to  a  depth  of  8  feet  at  mean  low  water  and  a  width  of  100  feet  fh)m  the 
upper  end  of  the  present  work  to  Westerly,  and  a  width  of  40  feet  between  the 
upper  and  lower  wharves  of  that  town. 
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OFBRATI0N8  CONTEMPLATED  FOR  THE   FI8CAL   YlAR   ENDtRO  JUNB  80,    1803. 

It  is  proposed  to  complete  the  work. 

Pawcatuck  River  is  in  the  collection  districts  of  Providence  and  Btonington, 
tbe  diyiding  line  passing  through  the  river.  Providence  and  Stoningion  are  the 
Duarest  porls  of  entry.  The  revenue  collected  in  the  last  fiscal  year  was: 
Providence.  $828,849.56;  titonington,  $1,808.18.  The  nearest  light-houses  are 
the  Stonington  and  Watch  Hill  lights.  The  nearest  fortification  is  Fort  Trum- 
bull, New  London,  Conn. 

Money  Statement. 

July  1, 1890,  balance  unexpended $488  04 

Received  by  Treasury  settlement 18  08 

Amount  appropriated  by  act  approved  September  19,  1890 16,600  00 

17,095  12 
June  80,  1891,  amount  expended  during  fiscal  year 6,260  48 


July  1,  1891,  balance  unexpended 10,884 

July  1,  1891,  outstanding  liabilities $8,286  06 

July  1,  1891,  amount  covered  by  uncompleted  contracts. .       8,668  64 

6,949  69 

July  1,  1891,  balance  available 8,886  00 


AJMrMt  €f  propaaaU  far  dredging  in  Pawcatuck  Bi/ver,  Rhode  I$landt  received  at 
Bngincer  Office,  U,  8,  A.  Newport,  R,  /.,  in  responae  to  adtertisement  dated 
Ncwmb&r  $1,  1890,  and  opened  at  12  o'clock  noon  on  Monday,  the  2td  day  of 
December,  1890. 

(To  be  commenced  on  or  before  March  19, 1891.  unleM  otherwiee  agreed  In  writing,  and  completed 
by  December  81,  1891.] 


No. 

1 
2 
8 


Name  and  address  of  bidder. 


Per    cubic 
yard. 


Hartford  Dredging  Company,  Hartford,  Conn , 

J.  H.  Fenner,  Jersey  City,  N.  J 

Edgar  W.  Payn,  Albany,  N.  Y 


•0.21 
.28 
.86  940 
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CovMBBciAL  Statistics. 

[Furoifbed  by  Meaan.  Mazon  ft  Co.,  Weiterly,  B.  L] 

Eeceipta, 


Articles. 


OmL.... 
Batid.... 
Lumbar. 
Brieka... 
Grain... 


1888. 

1888. 

Tont. 

Tbnt. 

18,8M 

17,014 

882 

1,275 

S.889 

^06 

2,891 

702 

2,180 

2,180 

926 

1,004 

1888. 


lt^681 
1,S56 

2^18 
1,888 

1,898 


Shipments, 


l^toika... 
Ltimberi 


4,864 


Number  of  pasaengerB  carried  by  sleamers  in  1890,  88,100. 


ftlBLlMINAHY  EXAMINATION  OF  NARRAGANSETT  BAT  CHAN- 
NEL. RHODE  ISLAND,  BETWEEN  STARVE  GOAT  ISLAND  AND 
THE  MAINLAND,  WITH  A  VIEW  OP  DEEPENING  THE  SAME. 

(Printed  in  Houae  Ex.  Doc.  No.  173,  Flfty-flrat  Congreaa,  aecond  aeaalon.J 

Office  of  the  Chief  of  Enginbbbs, 

United  States  Abmt. 
Washington,  D.  C,  January  14.  1891. 

Sib— I  have  the  honor  to  submit  the  accompanying  copy  of  report,  dated  De- 
cember 19,  1890,  from  Maj.  W.  R.  Livermore,  Corps  of  Engineers,  giving  results 
of  preliminary  examination  of  Narragansett  Bay  Channel,  Rhode  Island,  ''be- 
tween Starve  Goat  Island  and  the  Mainland,  with  a  view  of  deepening  the  same," 
made  to  comply  with  provisions  of  the  river  and  harbor  act  approved  September 
19.  1890. 

Major  Livermore  reports  that  this  improvement  can  not  be  regarded  as  of  great 
benefit  to  the  general  commerce  of  the  country,  and,  therefore,  not  worthy  of  be- 
ing made  by  the  General  Government.    Col.  H.  L.  Abbot,  Corps  of  Engineers, 
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diTtrioD  eogineer,  northeast  diTiBion,  concan  in  his  opinion,  and  the  Tlews  of 

these  officen  meet  with  my  approTal. 

Very  respectfully,  your  obedient  servant, 

Tbob.  Lihoolm  Oasbt, 

BHg,  Oen.,  CMtf  of  Enginsen, 
HoK.  Redfibld  Proctob, 

Secretary  of  War. 

Report  of  Major  W.  R.  Litbrmobb,  Corps  of  Enoinbbrs. 

Enginbbr  Offigb,  U.  8.  Army, 
Newport,  R  L,  December  19,  1890. 

General— In  compliance  with  instructions  contained  in  Department  letter  of 
September  20,  1890, 1  have  the  honor  to  submit  the  following  report  upon  the 
preliminary  examination  of  Narragansett  Bay  Channel  between  BUirve  Goat  Is. 
land  and  the  mainland,  provided  for  in  river  and  harbor  act  of  September  19, 
1890,  and  made  by  me  from  time  to  time,  especially  in  July  and  August,  1890. 

The  improvement  desired  is  the  dredging  of  a  channel  about  one-half  mile  long, 
200  feet  wide,  and  10  feet  deep  at  mean  low  water,  from  the  wharves  of  the 
Pawtuxet  to  the  deep  water  of  Narragansett  Bay. 

The  town  of  Pawtuxet  is  about  4  miles  south  of  Providence,  on  the  west 
shore  of  Narragansett  Bay.  Those  who  ask  for  this  improvement  are  Provi- 
dence business  men,  residing  at  Pawtuxet  and  along  the  shore  north  of  the 
town,  who  desire  a  better  means  of  communication  between  their  homes  aud 
offices  than  is  afforded  by  the  street  cars.  Such  a  means  of  communication 
would  be  furnished  by  the  river  steamers,  should  this  project  be  carried  out. 

This  improvement  can  not  be  regarded  as  of  great  benefit  to  the  general  com- 
merce of  the  country,  and  for  this  reason,  in  my  opinioD,  Narragansett  Bay  Chan- 
nel  between  Starve  Goat  Island  and  the  mainland  is  not  worthy  of  impnwement 
by  the  General  Government. 

Narragansett  Bay  Channel  is  in  the  collection  district  of  Providence,  which  is 

a  port  of  entry.    The  amount  of  revenue  collected  at  Providence  during  (he  last 

fiscal  year  was  |269,858.    The  nearest  light-houses  are  the  six  light-houses  in 

Providence  River.    The  nearest  fortifications  are  fort  on  Dutch  Island  and 

Fort  Adams,  R.  I. 

Very  respectfully,  your  obedient  servant, 

W.  R.  LiVSRMORB, 

Major  of  Engineers, 
Brig.  Gen.  Thomas  L.  Cabby, 

Chitf  of  Engineers,  U,  8.  A 

(Through  Col.  H.  L.  Abbot,  Corps  of  Engineers,  Division  Engineer,  Northeast 

Division.) 
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[Flrit  iodortement] 

N0RTHBA8T  OiYiBioN,  Eaginbbr  Officb. 

New  York,  January  8,  1891. 
Respectfully  forwarded  to  the  Chief  of  EDgiooere,  U.  B.  Army. 
I  concur  with  Major  Livermore  in  considering  that  Nnrragansett  Bay  ChaDoel 
between  Starve  Ooat  Island  and  the  mainland  is  not  worthy  of  improvement. 

Hbnrt  L.  Abbot, 
Colonel  cf  Engineers,  Bvt.  Brig.  Oen.,  U.  S.  A., 

Engineer,  Northeaei  Divinon. 


PRELIMINARY  EXAMINATION   OP   WATCH    HILL   COVE,    RHODE 
ISLAND,  IN  LITTLE  NARRAGAN8ETT  BAY. 

fPrinted  in  House  Ex.  Doc.  No.  174,  Fifty -fint  OongreBt,  second  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington,  D.  C,  January  14, 1891. 
Sir :  I  have  the  honor  to  submit  the  accompanying  copy  of  report  dated  Decem- 
ber 19,  1890,  from  MaJ.  W.  R.  Livermore,  Corps  of  Engineers,  giving  results  of 
preliminary  examination  of  Watch  Hill  Cove,  in  Little  Narragansett  Bay,  Rhode 
Island,  made  to  comply  with  provisions  of  the  river  and  harbor  act  approved 
September  19,  1890. 

Col.  H.  L.  Abbot,  Corps  of  Engineers,  division  engineer,  northeast  division, 
in  forwarding  this  report  concurs  in  the  opinion  of  Major  Livermore  that  this 
locality  is  not  worthy  of  improvement  by  the  General  Government,  and  I  approve 
of  the  views  of  these  officers. 

Very  respectfully,  your  obedient  servant, 

Thomas  Lincoln  Casbt, 


Hon.  Rbdfield  Proctor, 

Secretary  of  War, 


Brig,  Oen,,  Chitf  qf  Engineers. 


Report  of  Major  W.  R.  Liyermorb,  Corps  of  Ekginrers. 

Engineer  Office,  U.  S.  Army, 

Newport,  R.  I.,  December  19, 1890. 

General:  In  compliance  with  instructions  contained  in  Department  letter  of 
September  20,  1890, 1  have  the  honor  to  submit  the  following  report  upon  the 
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prelimiDary  ezamiDation  of  Watch  Hill  Cove,  in  Little  NarragaoBett  Bay,  prO' 
▼ided  for  in  the  river  and  harbor  act  of  September  19,  1890,  and  made  by  me 
on  the  5th  of  November  last: 

Watch  Hill  is  at  the  southeast  comer  of  Little  Narragansett  Bay;  and  the  cove, 
in  which  are  situated  the  small  wharves  belonging  to  the  settlement  at  Watch 
Hill,  is  separated  from  Block  Island  Sound  by  a  narrow  sand  beach. 

At  Watch  Hill  is  a  light-house,  a  life-saving  station,  several  large  hotels,  and 
cottages.  The  only  business  is  that  of  a  summer  watering  place,  and  as  such 
Watch  Hill  is  yearly  increasing  in  importance. 

No  boats  touch  at  this  point  except  excursion  steamers  and  other  light-draft 
vessels  during  the  summer  months. 

The  improvement  desired  is  the  dredging  of  a  channel  of  sufficient  depth  to 
accommodate  such  vessels  as  touch  at  Watch  Hill  to  a  point  in  the  southeastern 
part  of  the  cove;  there  is  now  enough  water  for  steamers  to  land  a  short  distance 
north  of  this  point. 

This  improvement  is  asked  for  the  benefit  of  steamers  running  to  Watch 
Hill  from  Westerly,  Stonington,  Norwich,  and  New  London,  for  the  accommo- 
dation of  summer  visitors,  which  can  not  be  regarded  as  in  the  interest  of  general 
commerce.  For  this  reason,  in  my  opinion,  Watch  Hill  Cove,  in  Little  Narra- 
gansett Bay,  is  not  worthy  of  improvement  by  the  General  Government. 

Watch  Hill  Cove  is  in  the  collection  district  of  Stonington,  which  is  a  port 
of  entry.    The  revenue  collected  at  Stonington  during  the  last  fiscal  year  was 
$1,590.    The  nearest  light-house  is  Watch  Hill  Light.    The  nearest  fortification 
8  Fort  Trumbull,  New  London,  Conn. 

Very  respectfully  your  obedient  servant, 

W.   R.   LiVBRMORB, 

MoQor  <ff  Engineers, 
Brig.  Gen.  Thomas  L.  Caset, 

Chief  of  Engineers,  U.  8.  A. 

(Through  Col.  H.  L.  Abbot,  Corps  of  Engineers,  Division  Engineer,  Northeast 
Division.) 

[First  iDdonement.] 

Northeast  Division,  Enginbbr  Officb. 

New  York,  January  8,  1891. 
Respectfully  forwarded  to  the  Chief  of  Engineers. 

I  concur  with  Major  Livermore  in  considering  that  Watch  Hill  Cove,  in  Little 
Narragansett  Bay,  is  not  worthy  of  improvement. 

Hknrt  L.  Abbot, 
Colonel  of  Engineers,  Bvt.  Brig,  Qen,,  U.  8.  A,, 

Engineer,  Northeast  Division. 
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PRELIMINARY  EXAMINATION  OP  NEWPORT  HARBOR,  RHODE 
ISLAND,  SOUTH  OP  GOAT  ISLAND,  WITH  A  VIEW  TO  THE  RE- 
MOVAL  OP  THE  SPIT  AT  THE  SOUTH  END  OP  THE  ISLAND. 

[Priuted  In  Hoqm  Ex.  Doe.  No.  180,  Fifty .flnt  Congren,  second  aeuion.] 

Enoinbbr  Office,  U.  S.  Army, 

Newport,  R.  I.,  December  19,  1890. 

General:  Id  compliance  with  instructions  contained  in  Department  letter  of 
September  20,  1890, 1  have  the  honor  to  submit  the  following  report  upon  the 
preliminary  examination  of  Newport  Harbor,  south  of  Goat  Island,  provided  for 
in  river  and  harbor  act  of  September  19,  1890,  and  made  by  me  frequently  from 
time  to  time. 

Goat  Island  lies  due  west  of  Newport,  in  such  position  that  all  vessels  entering 
the  harbor  by  the  south  entrance  are  compelled  to  make  a  detour  around  the 
sand  spit  at  the  southern  end  of  the  island.  This  bank  extends  about  800  feet 
southeasterly  from  the  island,  the  depth  being  in  some  places  less  than  1  foot  at 
mean  low  water. 

The  improvement  desired  is  the  removal  of  this  shoal  to  a  depth  of  15  feet  at 

mean  low  water.    This  improvement  would  open  a  portion  of  the  old  cbannel 

as  an  anchorage  area  equal  to  about  three  times  the  area  dredged. 

Borings  made  October  4-9  last  show  this  bank  to  be  composed  of  mud,  gravel, 
and  clay. 

In  my  opinion  Newport  Harbor  south  of  Goat  Island  is  worthy  of  improve- 
ment by  the  General  Government.    The  expense  is  estimated  as  follows: 

88,000  cubic  yards  excavation,  at  26  cents  per  yard 1(22,000 

Add  10  per  cent,  for  contingencies 2,200 

Total 24. 200 

Newport  Harbor  is  in  the  collection  district  of  Newport,  which  is  a  port  of  en- 
try. The  amount  of  revenue  collected  at  Newport  in  the  last  fiscal  year  was 
$2,184.51.  The  nearest  light-house  is  Lime  Rock  Light.  The  nearest  fortifica- 
tion is  Fort  Adams,  Newport,  R.  I.  The  population  of  Newport  by  the  State 
census  of  1885  was  19,556. 

Very  respectfully,  your  obedient  servant, 

W.  R.  LlVERMORE. 

Mc^  of  Bngineen, 
Brig.  Gen.  Thomas  L.  Caset. 

Chief  of  Engineers,  U,  8.  A. 

(Through  Col.  H.  L.  Abbot,  Corps  of  Engineers,  Division  Engineer,  North- 
east Division). 
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[First  indorMinent.] 

Northeast  Diyibion.  Bnoinbbr  Office, 

New  York,  January  8,  1891. 

Respectfully  forwarded  to  the  Chief  of  Engineers,  U.  8.  Army. 
I  concur  with  Major  Livermore  in  considering  that  Newport  Harbor  below 
Goat  Island,  is  worthy  of  improvement. 

Henrt  L.  Abbot, 

CoIomI  of  Engineeri,  Bvt.  Brig.  Oen,,  U.  8.  A  , 

Engineer,  Norihecui  Dituion. 


s  ,  v.r    /O  I  C  .  3'/ 
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To  the  Honorable  the  General  Ansernhly  of  the  State  of  Rhode 
Island^  etc:  ., 

The  Board  of  Harbor  Commissioners  respectfully  submits  its 
Seventeenth  Aniiual  Beport. 

APPOINTMENT  TO  THE  BOARD. 

At  the  May  Session  of  this  General  Assembly,  His  ExceDency, 
the  Governor,  with  the  advice  and  consent  of  the  Senate,  re- 
appointed Henry  C.  Bradford,  of  Providence,  to  serve  as  Harbor 
Commissioner  for  a  further  term  of  three  years  from  the  first  of 
July. 

HARBOR   LINES. 

The  harbor  line  between  Fox  Point  and  India  Point  was 
changed  for  a  distance  of  about  eleven  hundred  and  twenty-two 
feet,  by  an  Act  of  the  General  Assembly  passed  March  16,  so  as 
to  give  a  straight  frontage  along  the  property  of  the  Old  Colony 
Bailroad  Company  on  India  street  and  a  new  wharf  has  been 
built  there  for  the  use  of  the  Norfolk  line  of  steamers. 

A  harbor  line  was  established  from  Central  or  Red  Bridge  to 
Bass  rock,  a  distance  of  about  two  and  eight-tenths  miles,  along 
the  easterly  shore  of  Seekonk  river,  by  an  Act  of  the  General  As- 
sembly passed  April  19. 

A  harbor  line  near  the  east  shore  of  the  Seekonk  river,  from  the 
Central  or  Bed  bridge  to  near  the  old  Washington  bridge,  which 
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was  also  a  boundary  line  between  Providence  and  East  Providence, 
was  re-established  and  definitely  described  by  an  Act  of  the 
General  Assembly  passed  May  17. 

ENCROACHMENT  AND  DUMPING. 

Illegal  dumping  to  the  injury  of  navigation  has  been  prevented 
in  many  cases  and  nearly  constant  care  has  been  required  to  this 
end  and  for  the  prevention  of  unauthorized  obstructions. 

The  city  of  Providence  has  been  called  upon  to  fulfill  its  con- 
tract with  the  State  to  remove  »from  the  Seekonk  river  material 
equivalent  in  amount  to  that  forced  beyond  prescribed  limits  by 
filling  from  the  Brook  street  district  placed  by  the  city  several 
years  ago  near  the  shore  opposite  the  present  foot  of  Tockwotten 
street.  The  city  persisted,  under  the  advice  of  its  engineer,  and 
contrary  to  the  advice  of  the  commissioners,  in  trying  the  experi- 
ment of  this  filling  and  the  State  being  protected  by  a  contract, 
the  experiment  was  allowed.  About  eighty-seven  percentum  of 
the  filling  put  in,  and  amounting  to  many  thousand  cubic  yards, 
either  in  itself  or  by  displacement  went  beyond  the  lines  defined 
in  the  license. 

Much  consideration  has  been  given  to  the  Highway  bridges 
and  Railway  bridges  over  waterways  which  offer  more  or  less 
obstruction  to  navigation.  The  bridges  across  the  East  passage 
near  Tiverton  and  those  over  the  Barrington  river  have  been  under 
special  discussion. 

Obstructions  and  encroachments  by  unauthorized  constructions 
in  tide  waters,  and  by  dumping  ashes  from  steamers,  have  been 
checked  and  prevented  in  numerous  instances. 

LICENSES,  ETC. 

Licenses  have  been  granted  during  the  year  for  structures  in 
the  public  waters  as  follows  : 

No.  151.    January  27,  to  the  Fall  River  and  Providence  Steam- 


HARBOR   COMMISSIONERS*   REPORT.  5 

boat  Company  to  drive  piles  abreast  of  their  wharf  between  Gold 
street  and  Planet  street  in  Providence. 

No.  152.  February  10,  to  the  Olney  Granite  Company  to  build 
a  wharf  in  a  cove  of  Wickford  harbor. 

No.  163.  March  16,  to  the  Old  Colony  Bailroad  to  construct 
a  wharf  along  the  new  harbor  line  near  India  street  in  Providence. 

No.  154.  April  13,  to  George  B.  Boyden  to  extend  his  wharf  at 
Bullock's  Point  landing  near  Biverside. 

No.  155.  April  27,  to  George  Gerhard  to  drive  piles  south  of 
Bullock's  Point  landing. 

No.  156.  May  4,  to  Day,  Sons  and  Company  to  drive  piles  at 
their  wharf  on  Dyer  street  in  Providence. 

No.  157.  May  4,  to  the  New  York,  Providence  and  Boston 
Bailroad  Company  to  drive  piles  at  the  easterly  end  of  Exchange 
place  in  Providence. 

No.  158.  May  11,  to  Charles  LoofiF  to  erect  a  platform  south  of 
Bullock's  Point  landing. 

No.  159.  June  29,  to  the  Pomroy  Coal  Company  to  rebuild 
a  part  of  the  river  wall  and  foundation  in  front  of  their  wharf 
north  of  Elm  street  in  Providence. 

No.  160.  July  13,  to  J.  A.  Daily  and  Son  to  drive  piles  for  the 
Providence  Coal  Comj^any  at  their  wharf  on  Dorrance  street  slip 
in  Providence. 

No.  161.  July  13,  to  J.  A.  Daily  and  Son  to  drive  piles  for  the 
Pomroy  Coal  Company  at  their  wharf  north  of  Elm  street  and  on 
pier  near  Dyer  street,  in  Providence. 

No.  162.  July  27,  to  Joseph  Olney  and  Son  to  repair  their 
wharf  and  fender  and  drive  piles,  near  South  Water  street  at  the 
foot  of  James  street,  in  Providence. 

No.  163.  September  21,  to  the  City  of  Providence  to  replace 
the  old  Washington  bridge  over  the  Providence  river  near  Ex- 
change Place. 
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Assent  has  been  given  as  follows : — 

1.  February  10,  to  M.  V.  Wilcox  to  build  a  wharf  from  his  land 
bordering  on  Warwick  Cove  in  the  town  of  Warwick. 

2.  March  9,  to  H.  N.  Campbell,  Jr.,  to  construct  a  wharf  on  the 
east  shore  of  Warwick  Neck  in  Kent  County. 

3.  March  9,  to  Elizabeth  L.  Pearce  to  construct  a  wharf  on  the 
east  shore  of  Warwick  Neck  in  Kent  County. 

4.  April  5,  to  Walter  Price  and  Milo  M.  Clarke  to  build  a 
wharf  in  front  of  their  land  in  Little  Narragansett  Bay  opposite 
Watch  Hill. 

5.  May  18,  to  R.  W.  Comstock  to  repair  wharf  in  the  town  of 
Warwick  on  Greenwich  Bay. 

6.  June  15,  to  Edward  W.  Barstow  and  Arthur  L.  Almy  to 
drive  piles  for  a  wharf  in  Seekonk  river. 

7.  August  3,  to  Elizabeth  L.  Pearce  to  drive  piles  about  her 
stone  wharf  at  Warwick  Neck. 

8.  October  19,  to  Joseph  S.  Lewis  to  build  a  wharf  easterly 
from  Rock  Island  in  the  town  of  Warwick. 

9.  November  2,  to  G.  H.  Coos  to  drive  piles  at  his  wharf  in 
Warren  river. 

POINT  JUDITH   POND. 

A  proposed  breach  way  into  Point  Judith  Pond  has  been  the 
subject  of  communication  by  letter  and  by  person  to  the  Com- 
mittee of  the  U.  S.  House  of  Representatives  on  Rivers  and 
Harbors. 

WHAllVES  IN  PUBLIC  USE. 

It  seems  desirable  that  further  authority  be  given  by  the 
General  Assembly  to  some  department  of  the  State  Government 
to  inspect  wharves  and  other  structures  used  by  the  pubb'c  on  ex- 
cursions or  otherwise,  and  enforce  a  reasonable  security  against 
serious  accidents. 


HARBOR  commissioners'   REPORT.  7 

« 

DRAW-BRIDOES. 

Further  regulation  of  the  use  of  draw-bridges  seems  called  for. 

DEPOSITS  WHICH  MAY  OBSTRUCT 

Considerably  injury  might  be  prevented  by  further  legislation 
in  regard  to  such  deposits  of  materials  above  or  beyond  tide 
waters  as  will  inevitably,  by  the  operations  of  nature,  be  carried 
forward  or  washed  into  navigable  waters. 

WORK    UNDER    U.   S.    ENGINEER. 

By  the  courtesy  of  Capt  William  H.  Bixby,  Corps  of  Engineers, 
we  have  been  furnished  with  an  abstract  of  work  done  in  Rhode 
Island  under  his  direction  during  the  fiscal  year  ending  June  30, 
1892,  with  brief  notes  as  to  subsequent  work,  which  will  bo  found 
in  the  Appendix. 

Respectfully  submitted, 


J.  HERBERT  SHEDD, 
HENRY  C.  BRADFORD, 
WM.  C.  CLARKE, 


I 


Harbor 
Commissioners. 


ABSTRACT  OF  WORK  DONE  IN  RHODE  ISLAND  UN 

DER  DIRECTION  OF  CAPTAIN  WM.  H.  BIXBY, 

CORPS  OF  ENGINEERS.  U.  S.  ARMY, 

During  the  fiscal  year  ending  June  SOth^  1893,  with  brief  notes 

as  to  subsequent  work. 


IMPROVING  PAWTUCKET  RIVER,  R.  I. 

The  approved  project  of  1883  provides  for  the  excavation,  by  dredging,  of  a 
channel  100  feet  wide  and  12  f«iet  deep  at  mean  low  water,  from  deep  water 
above  Red  Bridge  to  the  ledge  opposite  Grant  &  Co. 's  wharf  at  Pa wtucket; 
theuce,  the  deepening,  by  blasting,  of  the  channel,  through  the  ledge  to  Paw- 
tucket  Bridge,  to  the  same  depth  and  40  feet  wide ;  at  a  total  cost,  as  estimated 
in  1883,  of  #382,500,  of  which  8145,000  was  appropriated  prior  to  June  30th, 
1892. 

A  plan  of  the  works  may  be  found  on  page  608  of  the  Annual  Report  of  the 
Chief  of  Engineers  for  1884. 

At  the  adoption  of  the  present  project  the  river  had  too  narrow  a  channel, 
and  its  ruling  depth  was  only  5  feet. 

During  the  last  fiscal  year  ending  30th  of  June,  1802,  70,213  cubic  yards  of 
sand,  gravel  and  bowlders  were  dredged  from  the  channel.  This  channel  is 
now  12  feet  deep  at  mean  low  water,  from  the  deep  water  near  Red  Bridge,  at 
the  lower  end  of  the  work,  to  Grant  &  Co.*8  wharf  in  Pawtucket.  It  is  100 
feet  wide  from  its  lower  end  to  Bass  Rock,  60  feet  wide  from  Bass  Rock  to 
Dunnell'S  wharf,  and  100  feet  wide  from  Dunnell'S  wharf  to  Gas  Company's 
wharf  and  thence,  40  feet  wide  to  Grant  &  Co.'s  wharf. 

The  work  then  still  to  be  done  was  to  excavate  the  channel  to  its  full  width 
of  100  feet  from  Bass  Rock  to  DunnelPs  wharf,  and  from  the  Gas  Company's 
wharf  to  Grant  &  Co.'s  wharf  and  to  deepen  the  channel  through  the  ledge  to 
the  same  depth  with  a  width  of  40  feet. 

2 
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There  was  on  June  30th,  1892,  8222.68  available  for  the  continuance  of  work; 
since  then  835,000  was  appropriated  by  Act  of  Jul}*^  13th,  1892. 

Since  the  end  of  the  fiscal  year  June  30th,  1892,  and  up  to  the  end  of  the 
calendar  year,  there  was  no  work  done,  with  the  exception  of  a  minor  survey. 

REMOVING  GREEN  JACKET  SHOAL,  PROVIDENCE  RIVER,  R.  I. 

■ 

The  present  approved  project  of  1885  provides  for  the  removal  of  the  entire 
shoal  to  a  depth  of  25  feet  at  mean  low  wacer,  limiting  the  work  by  lines 
drawn  200  feet  from  the  harbor  lines,  at  a  total  cost,  as  estimated  in  1885,  of 
8112,346,  of  which  879,2.50,  had  been  appropriated  prior  to  June  30th,  1892. 

A  plan  of  Green  Jacket  Shoal  may  be  found  on  page  599  of  the  Annual  Re- 
port of  the  Chief  of  Engineers  for  1885. 

At  the  adoption  of  the  present  project  the  harbor  at  Providence  was  ob- 
structed by  this  shoal  which  occupied  about  30  acres  of  the  harbor  area.  The 
water  on  the  summit  of  this  shoal  was  about  1  foot  deep.  About  13|  acres  of 
the  shoal  had  already  been  dredged. 

During  the  last  tiscal  year  ending  30th  June,  1892,  125,104  cubic  yards  of 
mud  and  shells  were  removed,  increasing  the  dredged  area  by  about  4.4  acres. 

There  was  on  June  30th,  1892,  812.18  available  for  the  continuance  of  work; 
since  then  810,000  was  appropriated  by  Act  of  July  13th,  1892. 

Since  the  end  of  the  fiscal  year,  June  30th,  1892,  and  up  to  December  31st, 
1892,  no  work  has  been  done. 

IMPROVING  PROVIDENCE  RIVER  AND  NARRAGANSETT  BAY,  R.  I. 

The  present  approved  project  of  1878  as  modified  in  1882,  provides  for  a 
channel  25  feet  deep  and  300  feet  wide,  suitable  for  large  ocean  vessels,  extend- 
ing from  Fox  Point,  in  the  city  of  Providence,  to  the  deep  water  of  Nari-agan- 
sett  Bay;  and  for  an  anchorage  basin  between  Fox  and  Field's  Points  of  vary-, 
ing  dimensions,  from  25  feet  depth  with  300  feet  width,  to  6  feet  depth  with 
1060  feet  width ;  all  at  a  total  cost,  estimated  In  1882,  at  8675,000,  of  which 
8560,000  had  been  appropriated  prior  to  June  30th,  1S92.  This  25  foot  channel 
has  been  laid  out  in  straight  reaches  (with  enlargements  at  the  angles)  with  a 
view  to  easily  lighting  them  by  range  lights. 

A  plan  of  the  work  showing  the  improved  channel,  may  be  found  on  page 
622  of  the  Annual  Report  of  the  Chief  of  Engineers  for  1884. 

Before  the  improvement  of  this  river,  many  shoals  obstructed  navigation, 
and  at  one  point  of  the  channel  there  was  a  low  water  depth  of  only  4.5  feet. 

During  the  last  fiscal  year  ending  30th  June,  1892,  87,776  cubic  yards  of  mud 
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were  dredged  in  this  liver,  thus  completing  the  12-foot  and  G-foot  anchorage 
areas  on  the  east  side  of  Fox  Point  reach  and  the  20-foot  and  part  of  the  18- 
foot  areas  in  the  Sassafras  Point  reach.  There  was  then  still  to  be  excavated 
the  anchorage  basin  between  the  head  of  Sassafras  Point  reach  and  Field's 
Point. 

There  was  on  June  30th,  1892,  $49.55  available  for  the  continuance  of  work; 
since  then  $50,000  has  been  appropriated  by  Act  of  July  13th,  1892. 

Since  the  end  of  the  flsoal  year,  June  30th,  1892,  and  up  to  December  31st, 
1892,  no  work  has  been  done. 

IMPHOVING  IIAKBOR  AT  NEWPORT,  R.  I. 

The  approved  project  of  1880  as  modlfled  in  1882,  1883  and  1884  provided  for 
work  at  a  total  cost,  estimated  in  1884  at  9132,000,  as  follows: 

Deepening  the  southern  entrance  to  15  feet  at  mean  low  water  and  widening 
it,  by  dredging  Goat  Island  Spit  northward  to  a  line  drawn  from  the  dolphin, 
which  marks  the  spit,  to  clear  the  permanent  dock  at  Fort  Adams  by  100  feet; 
and  by  the  excavation  of  a  channel  750  feet  wide  and  15  feet  deep  at  mean  low 
water,  around  and  to  the  eastward  of  this  dolphin;  excavating  to  13  feet 
at  mean  low  water,  the  area  included  between  the  13-foot  curve  on  the  west, 
a  line  drawn  from  the  southwest  corner  of  Perry  Mill  wharf  to  Lime  Rock  on 
the  south,  the  harbor  line  on  the  east,  and  a  line  drawn  parallel  to  and  50  feet 
from  the  city  wharf  on  the  north ;  excavating  to  10  feet  at  mean  low  water  the 
area  northwest  of  a  line  drawn  from  Lime  Rock  through  the  Spindle,  which  is 
in  the  southeast  part  of  the  harbor;  the  excavation  of  a  channel  10  feet  deep 
at  mean  low  water  along  and  outside  tiie  harbor  line  south  to  a  point  opposite 
the  Gas  Company's  wharf;  and  the  construction  of  jetties  on  the  western 
shore  of  Goat  Island  to  arrest  the  littoral  drift  of  sand  and  gravel  into  the 
southern  entrance. 

This  above  project  was  further  extended  in  1892  to  embrace  the  removal  of 
the  spit  at  the  south  end  of  Goat  Island  increasing  the  estimated  cost  of  im- 
provement to  $156,200,  of  this  amount  $104,500  had  been  appropriated  prior  to 
June  30th,  1892. 

A  plan  of  the  works  may  be  found  on  page  604,  Part  1,  of  the  Annual  Re- 
port of  the  Chief  of  Engineers  for  1885. 

At  the  ado[)tion  of  the  present  project  the  capacity  of  the  inner  harbor  was 
limited  by  shoals,  and  it  was  not  adequate  to  the  number  and  size  of  vessels 
seeking  it  for  refuge.  The  southern  (main)  entrance  was  obstructed  by  a  bar 
which  stretched  out  from  Gout  Island,  and  the  business  wharves  of  the  city 
could  not  be  reached  at  low  tide  by  vessels  drawing  more  than  8  feet. 
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Daring  the  last  fiscal  year  ending  30th  June,  1892,  no  work  was  done  in  this 
harbor. 

Previously,  however,  the  southern  entrance  was  completed  for  vessels  of  15 
feet  draft  and,  of  the  total  anchorage  area,  (about  90  acres)  to  be  dredged  in 
the  harbor,  about  66  acres  has  been  already  completed. 

There  was  on  June  30,  1892,  $1.87  available  for  the  continuance  of  work. 
Since  then  $25,000  was  appropriated  by  Act  of  July  13  th,  1892. 

Since  the  close  of  fiscal  year,  June  30,  1892,  and  up  to  December  31, 1892,  no 
further  work  has  been  done  in  this  harbor. 

IMPROVING  COVE,  COASTER'S  HARBOR,  R.  I. 

The  present  approved  project  of  1889  proposes  to  dredge  the  Cove  to  the 
necessary  depth  and  to  increase  the  flow  of  water  by  larger  openings  in  the 
Causeway,  all  at  a  total  cost,  estimated  in  1889  at  $5,500,  which  amount  was 
appropriated  in  1890. 

A  plan  of  this  work  may  be  found  in  House  Ex.  Doc.  No.  65,  fifty-first 
Congress,  first  Session. 

At  the  adoption  of  the  present  project  the  fiow  of  water  around  the  island 
was  checked  by  the  insufficient  openings  of  the  Causeway. 

During  the  last  fiscal  year  ending  30th  June,  1892,  the  work  of  cutting 
through  the  causeway  and  erecting  bridges  was  begun  but  not  completed. 

There  was  on  June  30th,  1892,  81,812.44  available  for  this  work. 

Since  the  end  of  the  fiscal  year  the  work  of  cutting  these  larger  openings  in 
the  causeway  and  erecting  bridges  has  been  completed. 

HARBOR  OF  REFUGE  AT  POINT  JUDITH,  R.  I. 

The  present  approved  project  of  1889,  modified  in  1892,  provides  for  a 
National  Harbor  of  Refuge  at  Point  Judith.  It  proposes  to  construct  a  rough 
stone  breakwater  along  the  course  of  Squid  Ledge  and  from  the  southern  end 
of  the  ledge  toward  Point  Judith,  at  a  total  cost,  estimated  in  1889  at  f  1,250,- 
000  (of  this  amount  $75,000  has  been  appropriated  up  to  June  30,  1892  ) 

A  plan  of  the  works  may  be  found  in  House  Ex.  Doc.  No.  66,  Slst  Congress 
1st  Session. 

This  breakwater  is  intended  mainly  for  the  benefit  of  the  coasting  trade, 

plying  between  New  York  and  Massachusetts,  or  going  to  points  still  further 

east. 
During  the  last  fiscal  year  ending  30th  June,  1892,  8630  tons  of  rip-rap  stone 

were  placed  at  the  outer  end  of  Squid  Ledge,  at  the  angle  between  the  two 

arms  of  the  proposed  breakwater,  thus  extending  both  arms  about  200  feet 
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and  Qp  to  nearly  low  water  level.  A  beacon  was  erected  to  mark  this  con- 
struction. A  further  extension  of  the  breakwater  Is  necessary  to  complete  the 
project. 

There  was  on  June  30th,  1892,  $614.90  available  for  the  continuance  of  work; 
since  then  $75,000  has  been  appropriated  by  Act  of  July  13th,  1892. 

Since  the  end  of  the  flsital  year,  June  30th,  1892,  and  up  to  December  31st, 

1892,  there  has  been  no  further  work  done  with  the  exception  of  a  minor  sur- 
vey. 

IMPROVING  HARBOR  AT  BLOCK  ISLAND,  R.  I. 

The  present  approved  project  of  1884  as  modified  in  1888  provides  for 
entirely  closing  a  gap  in  the  old  breakwater ;  for  constructing  an  enlarged 
inner  harbor ;  and  for  special  temporary  dredging  along  the  east  side  of  the 
enlarged  harbor;  thus  completing,  at  a  total  cost  of  $75,000,  a  Harbor  of 
Refuge  on  the  eastern  side  of  the  Island,  consisting  of  an  inner  harbor  or 
basin  for  small  vessels  and  an  exterior  harbor  for  larger  ones.  Up  to  June 
30, 1892,  $50,000  of  this  $75,000  had  been  appropriated. 

A  plan  of  the  Block  Island  improvement  may  be  found  on  pages  612,  and 
613,  Part  1,  Annual  Report  of  Chief  of  Engineers  for  1885. 

At  the  adoption  of  the  present  project  there  was  no  harbor  which  afforded 
protection  for  decked  vessels.  The  only  boats  used  were  open  ones  which 
could  be  hauled  up  on  the  beach  by  oxen  upon  the  approach  of  a  storm. 

During  the  last  fiscal  year  ending  30th  June,  1892,  2381  tons  of  stone  were 
placed  inthe  work,  making  the  completed  portion  of  the  north  sea  wall  west 
of  the  opening  into  the  harbor,  130  feet  long;  raising  35  feet  of  it  to  the  level 
of  high  water  and  270  feet  to  within  one  foot  of  this  level.  This  carried  this 
portion  of  the  breakwater  to  its  junction  with  the  west  sea  wall,  on  which 
about  90  feet  of  the  foundation  was  laid.  The  north  and  west  walls  of  the 
enlarged  inner  harbor  still  remained  to  be  raised  and  widened.  There  was  on 
June  30,^1892,  $21«99  available  for  the  continuance  of  work;  since  then 
$24,000  has  been  appropriated  by  Act  of  July  13,  1892.  With  the  exception 
of  a  minor  survey  no  further  work  was  done  from  the  end  of  the  fiscal  year 
June  30,  1892  up  to  December  31, 1892. 

IMPROVING  PAWCATUCK  RIVER,  R.  I. 

The  present  approved  project  of  1885  contemplates  the  widening  of  the  chan- 
nels to  100  feet  below  the  wharves,  and  an  additional  width  of  two  cuts  of  an 
ordinary  dredging  machine,  or  about  40  feet,  between  the  lower  and  upper 
wharves;  also  the  deepening  of  the  entire  channel  to  8  feet  at  mean  low  water 
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at  a  total  cost,  estimated  in  1S85  at  $38,600;  the  whole  of  which  amount  has 
been  appropriated  from  time  to  time  prior  to  June  30,  1892. 

A  plan  of  the  Kiver  may  be  found  on  page  314  of  the  Annual  Report  of  the 
Chief  of  Engineers  for  1879. 

At  the  adoption  of  the  present  project  the  channel  was  narrow,  crooked,  and 
obstructed  by  numerous  shoals,  on  some  of  which  there  was  a  depth  of  about 
1  1-2  feet  at  mean  low  water. 

During  the  last  fiscal  year  ending  30th  June,  1892,  25,416  cubic  3'ards  were 
excavated  extending  the  dredged  channel  with  the  full  width  and  depth  to 
within  one  quarter  of  a  mile  of  the  lower  wharves  of  Westerly;  with  a  least 
width  of  60  feet  to  witliin  one-eighth  of  a  mile;  and  with  a  least  width  of  40 
feet  to  the  lower  wharves  themselves  and  to  about  300  feet  above  them.  An 
unexpected  ledge  of  rock  was  uncovered.  Its  removal  required  a  further 
Item  of  $3,800,  to  complete  the  project.  There  was  on  June  30th,  1892,  $158.03 
available  for  the  continuance  of  work;  since  then  $3800  has  been  appropria- 
ted by  Act  of  July  13th,  1892. 

Since  the  end  of  the  fiscal  year  June  30th,  1892,  and  up  to  December  31, 1892 
DO  further  work  has  been  done. 

IMPROVEMENT  OF  ENTRANCE  TO  POINT  JUDITH  POND,  R.  I. 

Since  the  close  of  the  last  fiscal  year,  June  30th,  1892,  Congress  appropriated 
by  Act  of  July  13th,  1892,  $7,500  for  the  improvement  of  the  entrance  to  Point 
Judith  Pond.    No  field  work  has  yet  been  commenced. 

EXAMINATIONS  AND  SURVEYS. 

Examinations  and  surveys  of  the  following  places  to  determine  their  wor- 
thiness for  improvement  by  the  general  government,  have  been  ordered  by 
Congress  during  the  last  calendar  year  (Act  July  13th,  1892) : 

Pawtuxet  Harbor,  Providence  River,  R.  I. 

Apponaug  Harbor,  Cowesset  Bay,  R.  I.  • 

Greenwich  Harbor,  Greenwich  Bay,  R.  I. 

Wickford  Harbor,  Narragansett  Ba}'-,  R.  I. 

Inner  Harbor  at  Point  Judith  Breakwater,  R.  I. 

Breach  way  into  Salt  Pond,  Block  Island,  R.  I. 
These  examinations  are  now  in  progress. 

WRECKS. 

During  the  fiscal  year,  ending  30th  June,  1892,  no  wrecks  were  removed- 
within  the  limits  of  Rhode  Island,  under  the  provisions  of  the  United  States 
laws. 
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WRECK  OP  SCHOONER  DAVIS  BROTHERS,  NARRAGANSErr  BAY. 

Siuce  the  end  of  the  last  fiscal  year,  30ch  June,  1892,  and  between  then  and 
the  end  of  the  calendar  year,  31st  December,  1892,  the  wreck  of  the  Schooner 
Davis  Brothers,  an  obstruction  to  navigation,  was  removed  from  Dutch  Island 
Harbor,  Narra^an&ett  Bay.  This  vessel  came  into  Dutch  Island  Harbor  on 
fire  in  June,  1891,  and  was  scuttled  to  prevent  her  burning  up.  She  was  re- 
moved by  the  United  States  in  October,  1892,  under  provisions  of  the  United 
States  law. 
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RKPORT. 


To  the  Honorable  the  General  Assembly  of  the  State  of  Rhode 
Island^  etc, : 

The  Board  of  Harbor  Commissioners  respectfully  submits  its 
Eighteenth  Annual  Beport. 

APPOINTMENT  TO  THE  BOARD. 

At  the  May  Session  of  this  General  Assembly,  His  Excellency 
the  Qovemor,  with  the  advice  and  consent  of  the  Senate,  appoin- 
ted Alfred  W.  Kenyon,  of  Bichmond,  to  the  Board  for  a  term  of 
three  years  beginning  the  first  of  July. 

HARBOR  LINE. 

Upon  petition  of  D.  Gofif  &  Sons  and  others  for  a  change  in  the 
harbor  line  on  the  west  bank  of  the  river  south  of  the  stone  bridge 
in  Fawtucket,  it  was 

Besolved^  Thsit  the  petition  of  D.  Gofi  &  Sons  and  others  be  granted,  and 
the  Commissioners  recommend  that  the  harbor  lines  be  changed  by  the  Gen- 
eral Assembly  in  accordance  therewith ;  provided^  no  section  of  the  river  within 
the  proposed  harbor  lines  be  made  less  than  the  section  at  present  existing  just 
below  said  change,  except  where  the  sections  within  the  present  harbor  lines 
are  less,  and  that  in  such  case  no  diminution  be  made  in  said  sections. 

A  plan  of  the  proposed  lines  accompanied  the  petition.  A  copy 
of  the  petition  and  a  copy  of  the  resolution  of  the  Board  were 
transmitted  to  the  General  Assembly. 
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ENCROACHMENT  AND  DUMPING. 


Continued  vigilance  has  been  required,  as  heretofore,  to  prevent 
unauthorized  encroachments. 

The  city  of  Providence  has  at  last  fulfilled  its  contract  to  remove 
from  the  Seekonk  river  as  much  material  as  was  forced  beyond 
the  limits  prescribed  by  this  Board,  by  means  of  the  filling  de- 
posited near  Tockwotton  street.  This  was  a  case  where  work  was 
allowed,  under  persistent  petition  of  the  city,  against  the  judg- 
ment of  the  Harbor  Commissioners ;  but  the  responsibility  for  the 
consequences  was  assumed  by  the  city  under  a  contract,  and  now 
the  obstruction,  or  its  equivalent,  has  been  removed  at  a  cost  to 
the  city  of  five  thousand  dollars. 

The  statute  prohibiting  building  in  public  tide  waters  without 
authority  of  either  the  General  Assembly  or  the  Harbor  Commis- 
sioners has  now  been  in  force  nearly  eighteen  years,  but  the 
knowledge  of  such  a  statute  is  less  general  than  might  be  sap- 
posed.  The  Commissioners,  many  times  in  a  year,  find  occasion 
to  notify  persons  to  desist  from  such  work  until  a  license  has  been 
obtained  for  it.  Such  notices  are  also  sometimes  required  in  ref- 
erence to  unauthorized  dumping. 

LICENSES,  ETC. 

Licenses  have  been  granted  during  the  year  for  structures  in 
the  public  waters  as  follows : 

No.  164.  January  25,  to  the  Old  Colony  Bailroad  Company  to 
make  alterations  and  repairs  to  their  wharves  near  India  Point  in 
the  city  of  Providence. 

No.  165.  March  15,  to  the  New  York,  New  Haven  and  Hartford 
Railroad  Company  to  drive  piles  across  the  Providence  river  above 
the  Crawford  street  bridge  in  Providence,  to  support  a  bridge  for 
railroad  tracks. 

No.  165-2.  April  19,  to  George  Gerhard  of  East  Providence  to 
drive  piles  and  widen  the  walk  at  Bullock's  Point  wharf. 
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No.  166.  May  31,  to  the  Narragfansett  Electric  Lighting  Com- 
pany to  lay  cables  of  electric  wires  across  Providence  river  below 
and  near  the  Point  street  bridge. 

No.  167.  June  28,  to  J.  A.  Dailey  and  Son  to  drive  piles  at  the 
wharf  of  Thos.  J.  Hill  on  the  east  side  of  Providence  river  between 
the  New  York  dock  and  Doe  &  Little's  wharf. 

No.  168.  June  28,  to  J.  A.  Dailey  and  Son  to  drive  piles  at  the 
pier  of  the  Providence  Coal  Company  at  the  foot  of  Orange  street 
in  Providence. 

No.  169.  June  28,  to  the  Pomroy  Coal  Company  to  drive  piles 
at  the  wharf  on  Dyer  street,  at  the  foot  of  Orange  and  Peck  streets, 
in  Providence. 

m 

No.  170.  June  28,  to  the  Continental  Steamboat  Company  to 
drive  piles  at  their  wharf  at  No.  136  Dyer  street  in  Providence. 

No.  171.  September  13,  to  Thomas  J.  Hill  to  drive  piles  at  his 
wharf  on  the  westerly  side  of  Providence  river. 

Assent  has  been  given  as  follows  : 

1.  March  15,  to  J.  M.  Browning  to  build  a  breakwater  at  Watch 
Hill  100  feet  long,  subject  to  removal  within  six  months  after  notice 
from  this  Board. 

2.  March  29,  to  the  Fall  River  and  Providence  Steamboat  Co. 
to  drive  piles  to  replace  broken  ones  at  their  wharf  in  the  city  of 
Providence. 

3.  April  19,  to  James  G.  Burns  to  construct  a  boat-landing  on 
his  property  at  Narragansett  Pier,  subject  to  removal  on  the  order 
of  this  Board  upon  three  months  notice. 

4.  July  5,  to  Richard  Thornley  to  make  alterations  and  im- 
provements upon  his  wharf,  known  as  Crompton's  wharf,  in  East 
Greenwich. 
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6.  July  12,  to  Thomas  J.  Hill  to  build  a  wharf  for  the  Elizabeth 
Mills  in  East  Greenwich. 

6.  July  12,  to  Thomas  J.  Hill  to  make  alterations  and  repairs 
on  his  wharf  in  Apponaug,  and  to  build  a  small  wharf  at  the  same 
place. 

7.  July  19,  to  Elisha  A.  Leach  to  build  a  wharf  on  his  land  at 
Warwick  Neck. 

8.  July  26,  to  J.  A.  Dailey  &  Son  to  drive  a  pile  for  temporary 
use  south  of  the  city  wharf  in  Providence. 

9.  August  2,  to  the  Continental  Steamboat  Go.  to  repair  their 
wharf  at  Bullock's  Point. 

10.  August  30,  to  Hughes  Bros.  &  Bangs  to  build  a  wharf  at 
Hazard's  Quarry  in  North  Kingstown. 

11.  September  13,  to  Mrs.  Joshua  Wilbour  to  build  a  sea-wall 
in  Bristol  Harbor,  south  of  Union  street,  fronting  her  estate. 

SEACONNET  RIVER  BRIDGE. 

The  Board  has  received  through  the  kindness  of  Captain  Bixby, 
Corps  of  Engineers,  U.  S.  A.,  a  copy  of  his  statement  of  February 
8,  1893,  as  to  the  obstruction  to  navigation  oflFered  by  the  old  high- 
way bridge  over  the  Seaconnet  river,  which  is  now  the  property 
of  the  State.  His  conclusions  and  recommendations  were  not 
acted  upon  by  the  Secretary  of  War  because  of  the  subsequent 
decision  of  the  Attorney-General  that  this  State  bridge  did  not 
come  under  the  jurisdiction  of  the  Secretary  of  War. 

The  information  contained  in  the  statement  is,  however,  valu- 
able, and  a  full  understanding  of  the  subject  may  lead  to  action 
by  the  General  Assembly  towards  the  removal  of  obstructions  at 
least,  whether  a  new  bridge  is  built  or  not.  A  sectional  area 
suited  to  the  free  flow  of  the  tide  should  be  obtained  without  un- 
necessary delay. 
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STATE     B  K I D  G  E . 

Statement  by  W.  H.  Bixbv,  Captain,  Corps  of  Engineers,  to  accom- 
pany Report  on  the  Hearing  of  November  5th  and  17th,  1891, 
AS  to  the  question  of  changes  needed  in  the  State  Highway 
Bridge  over  the  Seaconnet  River,  near  Tiverton,  R.  I. 

(The  Seaconnet  river  at  this  place  is  obstructed  by  two  bridges — one  a  high- 
way bridge  belonging  to  the  State  of  Rhode  Island,  and  the  other  a  railroad 
bridge  operated  by  the  Old  Colony  R.  R.  The  eases  of  these  two  bridges  are 
so  radically  different  that  a  separate  statement  is  submitted  for  each,  to  avoid 
otherwise  great  confusion  and  misunderstanding.) 

brief  sketch  of  proceedings. 

By  letters  of  March  and  April,  1888,  three  long  petitions,  representing  about 
360  persons  (one  petition  being  headed  by  John  VV.  Davis,  then  Governor  of 
Rhode  Island,  and  followed  by  many  members  of  the  Rhode  Island  I^egislature) 
were  presented  to  the  U.  8.  Engineer  l>epartment,  appealing  to  the  United 
States  Government  for  aid  in  behalf  of  the  safe  and  free  navigation  of  the  Sea- 
connet river,  and  stating  that  in  the  opinion  of  the  signers  this  bridge  should 
be  provided  with  a  swing  draw  having  two  free  openings  each  of  at  least  100 
feet  clear  span  and  at  least  25  fe(!t  depth.  These  petitions  were  duly  for- 
warded to  the  Secretary  of  War  and  are  now  on  Hie  in  either  the  Engineer  or 
War  Department  office.  At  that  date  (.'ongress  had  merely  provided  legislation 
(Section  8,  River  and  Harbor  Act  of  July  o,  1884)  to  cover  such  aids  te  navi- 
gation as  could  be  added  to  existing  bridges,  and  had  not  provided  for  any 
changes  in  the  width  and  depth  of  draw  openings.  Under  such  circumstances 
the  memorials  of  March  and  April,  1888,  resulted  only  in  a  suggestion  of  the 
Engineer  Department  (1293  B,  Eng'r  Dept.  1888,)  that  the  owners  of  the  bridge 
should  have  their  attention  invited  to  the  above  quoted  Section  and  Act,  with 
a  view  to  the  addition  of  the  needed  aids  to  navigation  in  the  shape  of  certain 
floating  booms. 

Later  on,  the  River  and  Harbor  Act  of  Aus:ust  11,  1888,  Section  9,  having 
authorized  the  Secretary  of  War  to  require  bridge  owners  to — if  necessary — 
alter  their  bridges  in  such  manner  that  they  should  no  lon&rer  be  obstructions 
to  navigation,  additional  memorials  were  sent  to  the  Secretary  of  War  between 
July,  1890,  and  March,  1891,  representing  over  500  persons  (citizens,  mer- 
chants, property  owners,  shippers,  schooner  captains,  and  Y^acht  Clubs)  and 
mailing  essentially  the  same  complaints  and  demands  as  those  of  1888  (7825 
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Eiig'r  Dept.  1S90;  and  1079,  1  to  Gl,  Kiig'r  Dept.  1890;  1398  War  Dept.  1891). 
By  this  time,  the  new  River  and  Harbor  Act  of  September  19, 1890,  Sections 
4  and  5,  had  increased  the  authority  of  the  Secretary  of  VV^ar  and  had  estab- 
lished penalties  for  non-obedience  to  his  orders.  These  new  memorials,  there- 
fore, under  provision  of  this  new  Act  of  Congress,  and  circular  letter  of  Octo- 
ber 15,  1889,  from  the  War  Department,  and  G.  O.  No.  9  of  October  22, 1889, 
from  the  Engineer  Department,  were  by  letter  of  December  31, 1890,  from  the 
Chief  of  Engineers  (7825  Eng'r  Dept.  1890;  1398  B,  War  Dept.  1891)  referred  to 
the  Engineer  oftlce,  Newport,  il.  I.,  for  investigation  by  Major  W.  R.  Liver- 
more,  my  predecessor,  then  in  charge.  By  virtue  of  these  instructions,  hear- 
ings were  held  at  the  Engineer  office  at  Newport,  R.  I.,  on  February  24, 
March  12,  March  27,  and  April  11, 1891,  as  to  which,  all  interested  parties  were 
fully  notified.  At  these  hearings  it  was  found  that  this  bridge  was  owned  by 
the  State  of  Rbode  Island,  but  that  the  cost  of  its  maintenance  and  repair  fell 
upon  the  adjacent  cities  or  towns  of  Newport,  Middletown,  Portsmouth,  'fiver- 
ton  and  Little  Compton ;  and  all  these  parties,  as  well  as  all  persons  interested 
in  the  river  navigation,  were  given  full  opportunity  to  present  their  views. 
These  hearings  were  reported  to  the  War  Department  by  letters  of  Major  Liver- 
more  of  the  13th  and  22d  of  June,  l'?91  (1679,  62  and  71,  EngV  Dept.  1891; 
1398  B,  12  and  21,  War  Dept.  1891)  and  of  the  Chief  of  Engineers  of  August 
3,  1891  (1679.  77,  EngV  Dept.  1891;  1398  B,  War  Dept.  1891),  in  which  it  was 
recommended  that  the  State  of  Rhode  Island  be  required  to  provide  its  bridge 
before  January  1, 1893,  with  a  draw  having  an  opening  of  100  feet  in  the  clear. 
There  appearing  some  slight  doubt  on  the  part  of  the  Judge  Advocate  Gen- 
eral's office  (1079,  78,  Eng'r  Dopt.  1891 ;  J398  B,  27,  War  Dept.  1891)  as  to 
whether  the  bridge  owners  had  roc^eived  the  full  notice  required  by  law,  a 
further  hearing  was  ordered  by  the  War  Depaitment,  September  16,  1891,  and 
of  the  Engineer  Department  Sei)tember  21,  1891  (by  indorsement  on  papers 
last  indicated),  the  hearing  to  be  held  in  accord  with  the  instructions  of  cir- 
cular letter  of  September  16,  1891,  from  the  War  Department  and  G.  O.  No. 
6  of  September  19,  1891,  from  the  Engineer  Department.  Under  these  new 
instructions,  hearings  were  held  at  the  Engineer  office,  Newport,  R.  I.,  on  the 
5th  and  17th  of  November,  1S91,  and  at  the  State  House,  Newport,  R.  I.,  on 
the  17th  of  November,  1891 ;  as  to  which  the  State  of  Rhode  Island  was  noti- 
fied in  due  form  tlirough  its  Governor ;  and  at  which  the  State,  through  its 
Attorney  General  and  a  special  commission  appointed  by  the  Governor,  and 
all  other  parties  or  persons  interested  in  the  bridge  or  the  river  navigation, 
were  given  full  opportunity  to  present  their  views.  Tlie  result  of  these  hear- 
ings are  reported  herewith,  accompanied  by  copies  of  the  minutes  of  all 
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previous  hearings  and  b)**  all  written  documents  submftted  at  these  hearings 
or  thought  pertinent  thereto ;  and  accompanied  also  with  an  opinion  that  the 
State  of  Rhode  Island  has  now,  without  doubt,  received  all  the  notice  required 
by  law,  and  with  a  recommendation  that  the  State  of  Bhode  Island  be  re- 
quested by  the  United  States  to  take  such  action  as  shall  secure  to  navigation 
through  this  bridge  a  free  passage  way  of  at  least  100  feet  clear  width,  so  con- 
structed that  it  may  be  later  dredged  to  25  feet  depth  at  low  water  without 
endangering  the  adjacent  piers  or  abutments;  this  to  be  done  as  soon  as  pos- 
sible, and  not  later  than  the  1st  of  January,  1895. 

HISTORY  OF  THE  RIVER  AND  STATE  BRIDGE. 

The  Seaconnet  river  is  an  arm  of  the  sea  between  the  island  of  Rhode  Island 
and  the  main  land,  in  the  vicinity  of  the  towns  of  IJttle  Oompton  and  Tiver- 
ton, extending  from  the  ocean  to  Narragansett  Bay  around  the  head  of  the 
island  of  Rhode  Island,  and  making  naturally  a  deep  and  specially  safe  water 
communication  around  that  island  from  the  ocean  to  Xarragansett  Bay  and 
the  inland  cities  of  Providence,  Fall  River,  Taunton,  and  the  intermediate 
towns  of  the  States  of  Rhode  Island  and  Massachusetts.  It  is  practically  an 
eastern  arm  of  Narragansett  Bay.  The  entrance  from  the  ocean  is  unob- 
stioicted ;  and  a  clear,  broad  and  nearly  straight  channel,  running  nearly  north 
and  south,  and  of  at  least  800  feet  width  and  23  feet  depth  extends  throughout 
its  entire  length,  the  river  itself  for  a  distance  of  about  11  miles  at  its  lower 
(southern)  end  having  a  width  of  about  1.25  miles  and  a  depth  of  up  to  55  feet, 
and  for  a  distance  of  about  1.5  miles  at  its  upper  end  having  a  width  of  about 
a  sixth  of  a  mile  and  a  depth  of  up  co  60  feet;  thus  offering  naturally  a  direct 
and  deep  outlet  to  the  ocean,  for  the  waters  of  Taunton  river  and  the  north- 
eastern portion  of  Narragansett  Bay.  The  only  obstructions  to  its  free  navi- 
gation are  the  State  highway  bridge  and  the  Old  Colony  Railroad  bridge,  both 
at  its  upper  (northern)  end,  near  Tiverton.  (See  Map  1679,  70,  Eng'r  Dept. 
1891 ;  1398  B,  20,  War  Dept.  1891 ;  and  Report  of  the  Rhode  Island  State  Com- 
mission of  1892,  G  1  herewith.) 

The  State  bridge  was  originally  private  property,  built  by  a  corporation  in 
1794,  under  authority  of  the  General  Assembly  of  the  State  of  Rhode  Island, 
and  was  operated  as  a  toll  bridge  until  1869,  when,  being  seriously  damaged 
by  wave  action  during  a  heavy  storm,  it  was  by  its  then  owners  (the  Rowland's 
Ferry  Bridge  Co.)  conveyed  to  the  State  of  Rhode  Island,  whose  property  it 
has  since  been.  The  repairs  of  1870-71  were  made  by  the  State,  the  subse- 
quent maintenance  and  repair  were  by  the  State  Statutes  (Sections  6-7,  Chap. 
68,  page  180,  Rhode  Island  Statutes  of  1882 ,  see  A5  herewith)  imposed  upon 
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the  adjacent  towns  of  Little  Compton,  Tiveiton,  Portflmouth,  Middletown  and 
Newport;  while  the  jurisdiction  of  the  adjacent  waters  was  reserved  to  the 
State  itself  (Sections  20-19,  Chap.  100,  pa^es  272-271,  Rhode  Island  Statutes  of 
1882,  see  A5  hei*ewith).  The  bridnre  is  really  a  stone  embankment  or  causeway 
extendinp^  completely  across  and  damming  the  Seaconnet  river,  with  the  ex- 
ception of  one  opening  of  about  29  feet  width  and  a  few  inches  depth  of  water 
at  low  tide^  covered  by  a  short  section  of  permanent  wooden  bridge,  and  a 
second  opening  of  about  35  feet  clear  width  and  about  9  feet  depth  of  water  at 
low  tide,  covered  by  a  rolling  draw-bridge.  The  river  channel  Just  above  and 
below  the  bridge  has  about  a  quarter  of  a  mile  width  with  18  feet  depth,  and 
has  about  a  sixth  of  a  mile  width  with  from  30  feet  to  50  feet  depth.  (See 
Report  of  Rhode  Island  State  Commissioners  of  1892,  above  quoted;  and  U. 
S.  Coast  Survey  Chart,  No.  353 ;  and  Map  1679,  70,  Eng'r  Dept.  1891,  1398  B, 
20,  War  Depc.  1891.) 

At  my  last  visit  to  the  bridge,  the  abutments  of  the  draw-span  had  the 
appearance  of  being  to  some  extent  undermined,  a  result  to  be  naturally  ex- 
pected sooner  or  later  from  such  considerable  differences  in  head  of  water  on 
the  two  sides  of  the  bridge,  and  from  such  rapid  curi*ents  through  the  draw 
opening,  as  are  caused  by  the  small  size  of  the  existing  opening.  It  is  very 
probable  that  some  such  condition  of  the  abutments  will  soon  force  upon  the 
adjacent  towns  a  considerable  expense  for  immediately  necessary  repairs, 
greater  than  they  will  care  to  pay  for,  and  under  such  circumstances  the 
towns  may  prefer  to  give  up  the  bridges  and  go  back  to  a  ferry,  unless  the 
State  will  bear  a  portion  of  the  cost  of  tlie  probable  repairs. 

HYDRAULIC  AND  ENGINEERING  CONSIDERATIONS. 

At  the  time  of  the  original  construction  (about  1794)  of  the  State  bridge, 
and  up  to  the  date  of  the  construction  (about  18()0)  of  the  Railroad  bridge, 
the  State  bridge  did  not  offer  any  special  obstruction  to  the  navigation  of  its 
time.  By  reference  to  the  U.  S.  Coast  Survey  tide  tables,  it  will  be  seen  that 
the  difference  of  times  between  high  tide  in  the  Seaconnet  river  below  the 
bridge,  and  in  Narragansett  Bay  just  above  the  biidge,  is  only  about  10  min- 
utes; and  the  corresponding  interval  at  low  tides  is  only  about  15  minutes;  so 
that  all  day  long,  excepting  at  times  of  special  winds,  the  heights  of  water  on 
the  two  sides  of  the  bridge  were  approximately  equal,  or  at  most  but  very 
slightly  different.  The  flow  of  water  through  the  bridge  opening,  as  caused 
by  the  tide,  was  therefore  comparatively  slight.  A  heavy  northerly  or  south- 
erly wind  might,  of  course,  bank  up  the  water  temporarily  on  one  or  the  other 
side,  and  thus  cause  a  considerable  difference  of  head  of  water,  and  a  conse- 
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quent  coosiderable  current  througb  the  draw  opeuing ;  but  such  effect  would 
be  but  temporary  aud  would  .mainly  disappear  soon  after  the  temporary  blow 
was  completely  over.  At  the  worst,  there  would  always  be  a  time,  once  every 
change  of  tide,  that  is,  once  ever}'  six  or  eight  hours,  when  the  water  would 
stand  at  equal  height  on  both  sides  of  the  bridge,  when  the  current  would 
therefore  disappear,  and  when  the  vessels  could  consequently  pass  through 
the  draw  without  difficulty.  Moreover,  the  vessels  of  that  epoch  being  far 
smaller  than  to-day,  their  passage  through  the  narrow  draw  was  far  safer 
than  otherwise.  But  by  the  construction  of  the  Railroad  bridge  the  con- 
ditions were  materially  changed. 

A  reference  to  the  Coast  Survey  Map  (1679, 70,  Eng'r  Dept.  1891 ;  1398  B,  20, 
War  Dept.  1891)  will  show  at  a  glance  that  the  second  bridge  converted  the 
intermediate  waterway  (with  its  connecting  ^^  Cove'^)  into  an  enclosed  pond  of 
over  half  a  square  mile  in  area,  all  of  which  to  a  height  or  depth  of  about  3 
feet  (the  rie>e  and  fall  of  the  tide)  must  be  filled  twice  a  day  (every  tide)  and 
emptied  twice  a  day,  through  the  three  small  openings  (only  about  100  feet 
combined  total  length)  of  the  two  bridges.  The  natural  result,  as  may  be 
verified  by  any  one,  at  either  draw,  any  day,  has  been  that  during  the  greater 
part  of  each  day,  these  draw  openings  resemble  mill  races  through  which  a 
vessel  can  pass  with  difficulty,  and  rarely  without  danger.  Bearing  this  point 
in  mind,  there  is  nothing  surprising  in  the  statements  of  complainants  that 
sailing  vessels  have  been  carried  by  the  tide  across  the  abutments  and  wrecked 
thereon,  or  that  steamboats  have  sometimes  tried  six  or  seven  times  without 
success  to  get  through  and  failed,  and  have  had  to  wait  two  or  more  hours 
before  the  current  slackened  enough  to  let  them  through.  Such  conditions  as 
these  make  it  imperative  that  draws  should  be  at  least  twice  as  wide  as  the 
outside  width  and  much  deeper  than  the  draft  of  the  vessels  using  them.  (See 
also  1679,  65,  Eng'r  Dept.  1891;  1398  B,  1.5,  War  Dept.  1891.)  Further  the 
bottom  of  the  draw  opening  being  of  rock  and  forming  a  narrow  sill  across 
the  channel  between  portions  of  much  greater  depth,  the  depth  should  be 
from  3  to  6  feet  greater  than  if  this  bottom  were  extensive,  level  and  sandy, 
to  make  allowances  for  occasional  excessive  plunging  or  ^^sceud"  of  the 
boats  and  for  the  dangerous  character  of  the  bottom.  Moreover,  as  the  State 
bridge  faces  a  long  southerly  reach  of  water  and  is  exposed  to  southerly 
winds  from  the  ocean,  a  vessel  approaching  the  draw  from  the  ocean  side 
needs  far  more  margin  of  width  for  safety  than  if  in  a  quiet  inland  river. 
Under  these  circumstances,  I  have  not  the  slightest  hesitation  in  stating  my 
professional  opinion  that  a  single  draw  of  100  feet  width  and  25  feet  depth 
at  low  tide  is  the  smallest  draw  consistent  with  safety  for  vessels  attempting 


12  HARBOB  commissioners'   REPORT. 

to  pass  up  the  Seaconnet  River  and  throagh  the  State  Bridge  aoder  ordinary 
ooDditions  of  wind  and  tide  at  the  present  date. 

As  regards  the  difficulties  of  construction  of  such  a  draw  of  100  feet  clear 
width  and  25  feet  depth  at  low  tide,  I  can  see  no  special  trouble  for  engineers 
of  the  present  day.  The  existing  foundation  of  the  original  (and  present) 
causeway  should  make  an  excellent  foundation  for  the  new  piers  and  abut- 
ments. The  existing  travel  is  so  slight  (comparatively  speaking)  that  it  might 
be  easily  accommodated  by  a  temporary  ferry  to  be  established  on  the  north- 
ern side  and  under  the  protection  of  the  existing  causeway,  where  it  could  be 
operated  with  comparative  ease,  safety  and  economy  during  almost  the  entire 
year.  In  my  opinion  an  entire  year  should  be  allowed  for  the  construction 
of  this  new  draw,  in  addition  to  another  year  for  the  necessary  preliminary 
legislative  action  of  the  State  of  Rhode  Island.  Such  a  draw  may  cost  from 
1^50,000  up  to  $150,000  according  to  its  quality  and  ottier  circumstances. 

ARGUMENTS,  ETC.,  IN  FAVOR  OF  LARGER  DRAWS. 

With  only  one  exception  (that  of  the  so-called  Business  Men^s  Association 
of  Newport,  R.  I.)  all  persons  concerned,  on  both  sides  of  the  question,  are 
unanimous  in  asking  for  the  widening  of  draw  opening  of  this  bridge. 

PETITIONS. 

The  following  is  the  list  of  the  principal  petitioners : 

March,  18S8.  D.  T.  Church  and  about  90  others  of  Tiverton  and  Providence. 
(See  A3  herewith.)  (Tiverton  being  one  of  the  four  towns  i-esponsible  for  the 
repair  of  the  bridge). 

March  24, 1888.  John  W.  Davis  (then  Governor  of  Rhode  Island)  and  about 
100  others  of  Providence  and  other  places  (Including  many  members  of  the 
Rhode  Island  Legislature).    (See  A3  herewith.) 

Apiil,  1888.  Town  Council  and  about  170  others  of  Little  Compton,  R.  I. 
(See  A3  herewith.)  (Little  Compton  being  one  of  the  four  towns  responsible 
for  the  repair  of  the  bridge.) 

The  above  (about  360  in  number)  unite  in  asking  for  two  draw  openings 
each  100  feet  wide  and  25  feet  deep. 

July  23, 1890.  D.  T.  Church  and  about  70  other  citizens  of  Tiverton  and 
Portsmouth.  About  190  Masters,  Pilots  and  crew  of  boats  using  Seaconnet 
River.  The  Commodore  and  about  60  members  of  Fall  River  Yacht  Club. 
The  Commodore  and  about  60  members  of  Rhode  Island  Yacht  Club.  (See 
7825,  Eng'r  Dept.  1890;  1398,  B,  26,  War  Dept.  1891.) 
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The  above  (about  370  in  namber)  unite  in  saying  that  at^ainers,  sloops  and 
schooners  have  been  seriously  damaged,  and  men  drowned,  on  account  of  this 
bridge  draw;  and  that  it  talces  from  five  to  six  hours  to  get  through  one 
bridge  and  from  ten  to  twelve  hours  to  get  through  both  bridges,  and  that 
this  bridge  is  an  obstruction  to  navigation  and  danger  to  life. 

March  14,  1891.  Julius  A.  Petty,  Capt.  of  Steamer  '*  Queen  City,"  formerly 
Schooner  Captain ;  states  his  personal  knowledge  of  loss  of  life,  damage  to 
l>oats,  and  loss  of  time,  caused  by  this  bridge.  (See  1679,4,  Eng'r  Dept.  1891 ; 
1398,  5,  War  Dept.  1891.) 

March,  April  and  May,  1891.  62  Captains,  Masters,  Pilots,  of  steamers  and 
schooners,  by  circular  letter,  claim  that  on  account  of  the  obstructions  of 
these  bridges,  they  are  forced  to  go  around  another  way,  thereby  losing  up  to 
14.5  miles  in  distance  whenever  sailing  from  Narragansett  Ba}*^  to  the  East 
or  returning.  (See  1679,  8  to  61,  Eng'r  Dept.  1891  and  1614,  1  to  12,  Eng'r 
Dept.  1892;  1398,  B,  1  to  11,  War  Dept.  1891 ;  1398,  6  to  48,  War  Dept.  1891; 
and  1640,  1  to  8,  War  Dept.  1892.) 

February  24  and  April  11,  1891.  Committee  of  Complainants;  ask  for  two 
draw  openings,  each  100  feet  wide  by  2.5  feet  draft.  (See  1679,  63-64,  Eng'r 
Dept.  1891 ;  1398,  B,  13-14,  War  Dept.  1891.) 

March  23, 1891.  Willmm  Reed,  Jr.,  and  about  100  others,  claiming  to  rep- 
resent $1,000,000  of  capital  invested  in  shipping  and  real  estate  affected  by  the 
bridge,  ask  for  greater  depth  and  100  icet  width  of  draws.  (See  1679,  73, 
Eng'r  Dept.  1891 ;  1398,  B,  23,  War  Dept.  1891.) 

STATKMKNTS   AT   HEARING   AND   SINCE. 

E/tent  of  river  tractl. 

Present  travel.  Of  course  the  present  travel  is  not  as  great  as  it  would  be  if 
there  were  no  obstructions.  One  regular  steamer  and  occasional  excursion 
steamers  run  during  the  summer  from  Providence  and  other  parts  of  Narra- 
gansett Bay  through  the  bridge  to  the  mouth  of  the  Seaconnet  Klver,  and  this 
travel  is  stated  at  over  17,000  passengers  in  a  single  season  (See  D  herewith.) 

Schooners  and  sailboats  use  this  route  a  little,  but  as  little  as  possible  at 
present  on  account  of  its  difficulties,  delays  and  danger. 

Tlie  combined  travel  is  still  enough  to  be  very  evident;  and  enough  so  that 
one  insurance  company  alone  (See  A  herewith)  claims  to  carry  $200,*  00  insur- 
ance on  vessels  and  cargoes  passing:  through  the  bridges. 

Probable  future  travel.  As  stated  under  the  heading  of  "  History  of  Bridge," 
the  SeJiconnet  River  was  and  is  naturally  one  of  the  outlets  of  Narragansett 
Bay,  and  is  naturally  by  far  the  easiest  and  shortest  route  for  vessels  going 
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from  the  I'aunton  River  and  upper  Karragansett  Bay  to  Nantucket  Sound  and 
the  East.  The  saving  in  distance  (measured  on  Coast  Survey  charts)  is  at 
least  three  miles  in  case  of  vessels  coming  from  or  going  to  Providence,  four 
miles  in  case  of  Warren,  six  miles  in  case  of  Bristol,  and  twelve  miles  in  case 
of  Coles  River,  Fall  River,  Somerset,  Dighton  and  Taunton,  and  fourteen 
miles  in  case  of  Tiverton;  all  of  these  places  being  important  shipping  points. 
The  Taunton  River  alone  has  a  commerce  of  at  least  400,000  tons  or  $6,000,000 
per  annum  (See  page  616  Annual  Report,  Chief  of  Engineers,  for  1892).  Fall 
River  also  has  a  very  large  commerce  by  schooners  as  well  as  by  steamer. 
At  Tiverton  is  the  very  large  Ashing  station  of  the  Church  Brothers,  so  large 
as  to  use  elevators  capable  of  loading  1,000  barrels  of  fish  per  hour  (see  page 
3,  D,  herewith),  that  use  eight  fishing  steamers  of  60  to  160  feet  length,  from 

8  to  15  feet  draft,  and  from  16  to  45  feet  width  over  all  (see  page  5,  D,  here- 
with), and  a  large  part  of  whose  work  is  done  eastward  of  the  Seaconnet 
River.  The  possible  loss  per  season  to  them  alone  1$  shown  by  the  computa- 
tion that  50  round  trips  for  each  of  eight  steamers  at  14  miles  extra  route  each 
way,  makes  nearly  12,000  extra  miles,  costing  from,  say  92,0(X)  to  $12,000, 
according  to  circumstances.  They  claim  for  themselves  during  1888,  1S89 
and  1890  an  extra  distance  thus  traveled  by  their  steamers  of  20,000  miles, 
and  their  total  annual  loss  by  extra  travel  and  by  time  taken  from  actual  work 
on  the  fishing  ground,  as  $30,000  (see  A4  herewith). 

Over  60  boat  captains  and  pilots  have  already  made  individual  statements 
(see  references  under  head  of  "Petitions")  that  they  are  forced  about  14 
miles  out  of  their  route  every  trip  to  this  vicinity. 

The  Fall  River  Yacht  Club  (through  Mr.  Burdick)  and  the  Rhode  Island 
Yacht  Club  (through  Mr.  Janes),  representing  125  yachts,  and  some  of  from 

9  to  12  feet  draft,  claim  that  the  present  bridges  obstruct  their  use  of  the 
river  and  oblige  Lhem  to  go  around  instead  of  through  this  river,  that  a 
yacht^s  loss  of  time  often  carries  with  it  a  financial  loss,  that  such  loss 
has  already  been  recognized  legally,  and  that  therefore  the  yacht  clubs,  as  a 
sort  of  secondary  commerce,  are  entitled  to  some  considerations  in  matters  of 
river  travel  (see  D  herewith,  and  specially  1G79,  69,  Eng'r  Dept.  1891;  1398, 
B,  19,  War  Dept.  1891). 

It  is  not  merely  the  exlra  distance  in  miles  of  travel  that  causes  the  protest 
of  boat  captains  against  being  obliged  to  go  around  Newport  island  instead  of 
through  the  Seaconnet  River;  but  it  is  more  especially  the  fact  that  the 
shorter  route  often  avoids  head  winds,  cross  tides,  the  dangerous  Brenton 
reefs  (nt  S.  W.  of  Island),  and  exposure  to  the  worst  seas  of  this  part  of  the 
coast.    On  this  account,  the  short  cut,  via  Seaconnet  River,  would  save  not 
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merely  14  miles  of  travel,  but  often  a  whole  day^s  delay  of  waitlag  for  favor- 
able winds  and  tides,  or  of  fighting  against  adverse  ones.  This  may  readily 
be  seen  by  an  inspection  of  the  Coast  Survey  Charts.  Certainly,  the  Seaconnet 
Kiver  route  would  be  considerably  used  by  schooners  and  small  boats,  both  of 
commerce  and  pleasure,  if  there  were  an  easy  passage  for  them  through  the 
bridges. 

Damage  already  caused.  Accidents  and  delays  to  boats  have  been  referred 
to  at  all  hearings  and  denied  by  no  one.  Amongst  those  so  reported  the  fol- 
lowing are  promhient :  The  steamer  "  Queen  City,"  (see  page  2  of  D  herewith ; 
and  also  1679,  75,  Eng'r  Dept.  1891;  1398,  B,  25,  War  Dept.  1891)  with  many 
passengers  on  board,  has  several  times  struck  in  going  through  the  draw, 
causing  considerable  damage  and  delay.  At  least  one  schooner  has  lost  her 
bowsprit  by  striking  the  bridge  (see  page  2  of  D  herewith).  Not  long  ago 
one  man  was  drowned  in  the  draw  through  the  capsizing  of  his  boat  by  the 
swift  current  (see  1679,  4,  Eng'r  Dept.  1891 ;  1398,  5,  War  Dept.  1891). 

Admissions  by  the  bridge  owners  and  those  tcho  are  charged  with  its  repair.  As 
stated  under  the  head  of  ^'History"  this  bridge  is  owned  by  the  State  of 
Bhode  Island,  its  care  and  repair  falling,  however,  by  State  laws  upon  the 
five  adjacent  towns  and  cities. 

Little  Compton,  through  its  town  council,  at  several  hearings  and  by  special 
letter,  asks  either  for  the  widening  or  the  removal  of  the  bridge  by  the  State 
or  United  States.  (See  page  2  of  enclosure  A;  page  49  of  F;  and  also  F  3, 
herewith). 

Tiverton,  through  its  town  council,  at  several  hearings  and  by  special  letter, 
asks  for  a  draw  of  at  least  100  feet  clear  width  and  at  least  20  feet  depth. 
(See  page  2  of  A ;  E,  6 ;  and  page  50  of  F,  herewith.) 

Portsmouth,  through  a  representative  from  its  town  council  (see  page  2  of 
A  herewith)  agrees  with  Newport  that  there  is  no  question  of  the  necessity 
for  alteration  of  the  bridge. 

Middletown,  through  a  representative  from  its  town  council,  (see  page  2  of 
A  herewith)  agrees  with  Newport  that  there  is  no  question  of  the  necessity 
for  alterations  of  the  bridge. 

Newport,  through  its  Mayor,  states  that  there  is  no  question  of  the  neces- 
sity for  alteration  of  the  bridges  (see  page  1  of  A  herewith),  and  that  property 
and  life  have  been  imperilled  (page  45  of  F  herewith  ). 

The  State  of  Rhode  Island,  through  a  representative  of  its  Bridge  Commis- 
sion, states  that  commerce  and  life  are  endangered  (see  page  3  of  C  herewith); 
and  later  the  Bridge  Commissioners  as  a  body  in  their  special  report  to  the 
General  Assembly  of  Khode  Island  (see  pages  5  and  7  of  G  1  herewith ;  also 
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1679,  67.  Eng>  Dept.  1891 ;  1398,  B,  17,  War  Dept.  1891),  gtate  that  "  it  is  a 
notorious  fact  that  this  hi-idge  is  a  serious    •    ♦    *    ol)8truction  to    •    •    * 
navigation    *    *    *    and  an  injury  to  the  eonmieroial  and  maritime  interests 
of  the  people    ♦    ♦    *    and  is  a  source  of  danger  to  life  and  property    *    * 
and  practically  closes  the  Seaconnet  River  to  navigation/* 

At  none  of  the  hearings  has  any  one  attempted  to  deny  or  disprove  any  of 
the  statements  of  the  complainants  as  to  the  actual  damages  or  delays  caused 
to  steamers  and  schooners  by  this  bridge. 

ARGUMENTS,   ETC.,  AGAINST    ANY    CHANGES. 

The  only  protests  against  the  proposed  changes  are  based  upon  the  cost  of 
such  change. 

The  adjacent  towns  are  unanimous  in  stating  that  in  their  opinion  the  cost 
of  the  change  ought  to  fall  upon  the  State  of  Rhode  Island  if  upon  anybod}"^ 
in  the  State  (see  pages  1  and  2  of  A ;  page  4  of  C,  herewith). 

The  town  of  Little  Compton  (page  49  of  F,  and  P  3  herewith)  would  be 
willing  to  see  the  bridge  entirely  removed  if  necessary. 

The  only  strong  protest  against  any  change  is  that  of  the  Business  Men's 
Association  of  Newport,  who  submit  resolutions  (page  88  of  P  herewith; 
also  1679,  83,  Eng'r  Dept.  1891;  1398,  B,  31,  War  Dept.  1891)  protesting 
against  any  changes  on  account  of  its  cost,  their  representative  later  stating 
(page  91  of  F  herewith)  that  he  is  much  of  the  opinion  of  Little  Compton 
that  the  bridge  is  of  not  much  account  anyway,  and  certainly  not  worth 
$40,000  to  rebuild.  The  value  of  this  protest  is  much  diminished  from  the 
fact  that  this  Association  is  merely  a  social  club,  (not  a  boai*d  of  trade  nor 
business  organization)  is  not  the  only  club  of  business  men  in  the  city,  has  no 
data  on  which  to  base  any  definite  statistics  of  commerce  (see  P  7  herewith) 
and  that  its  resolutions  were  passed  by  a  vote  of  only  16  against  10  (2  being 
guests)  at  a  meeting  whereabout  one  hundred  were  said  to  be  present,  from  an 
association  numbering  over  160  members  (see  pages  86, 87  and  57  of  F  herewith). 

The  State  Commission  claim  that  the  State  of  Rhode  Island,  as  a  Stat«,  is 
not  amenable  to  the  existing  law,  and  is  consequently  under  no  legal  obliga- 
tions in  the  matter  (see  pages  4  and  6  of  G  1  herewith).  At  the  same  time, 
however,  in  their  special  report  to  the  State  Assembly  In  1892,  they  admitted 
the  injustice  to  commerce,  and  recommended  to  the  State  that  the  latter  co- 
operate with  the  United  States  to  abate  the  existing  nuisance  and  danger  (see 
page  8  of  61  herewith). 

The  Attorney  General  of  the  State  of  Rhode  Island  in  his  address  at  the 
final  hearing  (see  pages  3-9  of  F  herewith)  malies  this  plea  on  non-jurisdiction 
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a  little  more  speclflc  and  more  detailed,  stating  his  opinion  as  that  not  only  of 
himself  as  the  law  officer  of  the  Htate,  but  also  that  of  the  Governor  as  its 
Chief  Executive;  and  he  especially  claims  that  as  to  whatever  ought  to  be 
done  at  this  bridge,  Its  ilnal  determination  and  execution  should  be  left  to  the 
State  to  be  done  by  *^  tlie  method  of  comity,  conference  and  deliberation  with 
the  State  by  the  General  Government  through  the  proper  channels/'  (See 
page  8  of  F  herewith.) 

Tiic  claim  of  the  State  of  Rhode  Island,  as  made  by  its  Attorney  General, 
that  the  United  States  Jias  no  jurisdiction  over  a  state  bridge  within  the  limits  of 
that  state  (see  page  5  of  F),  seems  to  me  a  little  doubtful  in  view  of  the  fact 
(see  Coast  Survey  maps,  and  also  the  statement  [page  8  of  G  1  herewith]  of 
the  Rhode  Island  State  CommlBsion  as  to  the  Interstate  character  of  the  river 
and  bridge)  that  the  Seaconnet  Kiver  is  beyond  doubt  one  of  the  ^^  navigable 
waters  of  the  United  States  in  contradistinction  to  those  of  an  individual  State  *' 
according  to  the  dcfliiition  of  the  United  States  Supreme  Court  (see  Treasury 
decisions,  1613  In  1873.  and  4376  In  1880,  page  160,  U.  S.  Navigation  Laws  of 
1886);  being  one  that  ^^  forms  In  Its  ordinary  condition,  by  itself  or  by  uniting 
with  other  water  a  continued  highway  over  which  commerce  Is  or  may  be 
carried  on  with  other  States  or  foreign  countries  In  the  customary  modes  lu 
which  such  commerce  Is  conducted  by  water;''  and  in  view  also  of  the  long 
standing  opinion  of  the  Attorney  General  of  October,  1853  (see  page  151,  U. 
S.  Navigation  Laws,  1886)  that  ^^  obstructions  to  navigation  in  the  navigable 
waters  of  the  United  States,  whether  by  States  or  Individuals,  constitute  acts 
of  purpresture,  and  there  is  remedy  In  such  cases  by  ex-offlclo  information  In 
the  name  of  the  Attorney  General  of  the  United  States." 

In  like  manner,  the  claim  of  the  State  of  Rhode  Island,  as  made  by  its 
Attorney  General,  that  this  River  and  Harbor  Act  of  September  19,  1890,  does 
not  touch  in  any  way  the  State  of  Rhode  Island  (see  page  5  of  F),  also  seems  to 
me  a  little  doubtful  in  view  of  the  fact  that  Section  4  of  this  Act,  in  specify- 
ing the  bridges  upon  whose  constructions  the  Secretary  of  War  must  pass 
judgment  ('^have  reason  to  believe"),  makes  use  of  the  words  ^^any  railroad 
or  other  bridge"  without  at  this  point  making  any  limitations  whatever;  the 
limitation  later  made  as  to  ownership  being  only  in  connection  with  the 
question  of  the  orders  to  be  later  issued  by  the  Secretary  of  War. 

In  other  words,  it  seems  to  me,  under  existing  law,  that  it  is  plainly  the 

duty  of  the  Secretary  of  War  to  investigate  the  question  of  the  obstruction 

offered  by  this  bridge ;  that,  If  finding  the  obstruction  an  unreasonable  one, 

it  is  further  plainly  his  dutv  to  at  least  report  the  amount  of  the  obstructions 

to  the  State  as  the  bridge  owner;  that  the  Stale  is  then  plainly  responsible  for 
3 
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such  obstinictioD  and  is  under  legal  obligations  to  remove  the  same ;  and  that 
the  only  point  then  unsettled  is  whether  the  State  will  shirk  its  responsibilities 
merely  because  there  may  be  some  doubts  as  to  its  legal  liability  to  criminal 
prosecution  for  failure  to  live  up  to  its  just  responsibilities  and  obligations. 

The  claim  of  the  State  Commissioners  (see  pages  4  and  6  of  G  1  herewitli) 
would  in  like  manner  seem  to  me  to  be  subject  to  similar  criticism. 

POSITION  OP  THE  BRIDGE  OWNERS  AT  PRESENT. 

Acting  upon  the  recommendations  of  the  State  Commission  of  1891,  the 
General  Assembly  of  Rhode  Island  shortly  afterward  (May  20,  1892)  author- 
ized the  Governor  to  appoint  a  new  and  special  commission,  (one  of  whom 
should  be  an  expert  civil  engineer)  with  power  to  represent  the  State  in  any 
conference  upon  this  matter,  and  to  report  to  the  next  Assembly  the  obliga- 
tions of  the  State  in  relation  to  the  Stone  Bridge  aYid  to  the  interests  of  the 
Seaconnet  River  navigation  (see  G  2  herewith).  This  commission  has  not  yet 
made  its  report;  but  will  probably  do  so  before  July  of  1803.  Meanwhile,  of 
course,  no  modifications  of  the  bridge  have  actually  been  either  commenced  or 
decided  upon. 

REMEDIES  SUGGESTED. 

Unless  the  construction  of  a  new  draw  be  assisted  or  entirely  done  by  the 
State  of  Rhode  Island  or  the  United  States,  it  is  probable  that  the  adjacent 
towns  will  abandon  the  bridge  sooner  than  repair  or  rebuild  it.  Suggestions 
have  been  made  that  the  present  bridge  be  replaced  either  by  a  ferry  or  by  a 
new  bridge  along  side  of  or  on  top  of  the  railroad  bridge  (about  one  mile  dis- 
tant). Under  such  circumstances,  it  would  seem  that  the  United  States  ought 
to  limit  its  requests  merely  to  the  securing  of  the  necessary  opening  without 
(as  prescribed  by  the  terms  of  the  original  notice)  requiring  the  construction 
of  a  draw  in  addition. 

The  location  of  this  bridge  close  to  the  Massachusetts  State  line  (only  four 
miles  therefrom)  mnkcs  this  bridge  of  almost  as  much  value  and  use  to  the 
large  city  of  Fall  River,  Mass.,  and  to  the  other  adjacent  towns  of  Massachu- 
setts, as  it  is  to  Newport,  R.  I.,  and  to  the  other  adjacent  towns  of  Rhode 
Island.  In  the  same  way,  as  the  Seaconnet  River  lies  only  about  four  miles 
west  of  the  Massachusetts  State  line,  its  navigation  is  of  almost  as  much  value 
to  Massachusetts  as  to  Rhode  Island,  a  large  part  of  the  inward  bound  nav- 
igation going  to  the  Taunton  River  (Mass.)  towns,  and  a  large  part  of  its 
outward  bound  navigation  going  to  Nantucket  (Mass.)  Sound  and  to  other 
Massachusetts  waters;  so  that  there  appears  some  considerable  ground  for  the 
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claim  of  the  Rhode  Islaud  State  Comniissloners  (see  page  8  of  G  1  herewith) 
that  some  portion  of  the  work  should  be  done  by  the  General  Government. 

CONCLUSIONS  AND  RECOMMENDATIONS. 

After  a  study  of  all  the  past  correspondence  and  records  of  hearings 
upon  this  bridge  question,  and  after  a  personal  inspet'tion  of  the  locality  ut 
several  different  times,  I  am  of  the  opinion  that  the  travel  over  this  bridge  is 
of  minor  importance  in  comparison  with  the  present  and  probable  future 
travel  through  it,  that  the  present  bridge  is  an  unreasonable  obstruction  to 
navigation  on  account  of  its  insufficient  width  of  span  and  depth  of  water, 
and  that  it  ought  to  be  provided  with  at  least  one  draw  span  of  at  least  100 
feet  clear  width  and  25  feet  depth  at  low  water. 

Under  all  the  circuinstaiices  of  locality,  both  of  bridt^e  and  waterway,  it 
seems  to  me  that  the  bridge  and  waterway  have  each  so  much  of  an  Interstate 
character  that  it  would  be  perfectly  Just  and  proper  that  at  least  the  deepen- 
ing of  the  draw  opening  should  be  left  to  future  appropriations  by  the  United 
states  under  the  provisions  of  the  River  and  Harbor  Appropriations  Act,  and 
that  the  State  of  Rhode  Islaud  should  not  be  rei^uired  at  the  most  to  do  more 
than  provide  for  the  increased  width  of  waterway.  Moreover,  the  notice 
seiTed  upon  the  State,  preliminary  to  the  last  hearing,  did  not  specify  any 
particular  depth  In  the  draw  opening. 

Also  as  the  State  of  Rhode  Island  Is  dependent  upon  its  own  legislative 
action  before  it  can  proceed  to  execute  work,  and  as  the  Legislature  (Its 
General  Assembly)  meets  only  annually,  in  my  opniion  it  should  be  allowed 
at  least  a  year  in  which  to  decide  upon  and  formulate  its  action,  in  addition  to 
a  second  year  necessary  for  the  actual  construction  of  a  new  bridge ;  that  Is, 
if  the  latter  construction  be  adopted  as  its  solution  of  the  engineering  problem 
therein  involved. 

And  further,  as  there  may  be  a  doubt  as  to  whether  a  State  Is  legally 
covered  by  the  phraseology  of  the  past  River  and  Harbor  legislation  as  to 
bridge  obstructions  in  its  entirety;  or  as  to  whether  in  this  case  the  law.  If 
valid,  can  be  enforced,  pnictically  or  advantageously;  and  especially  since 
the  State  of  Rhode  Island  admits  the  existing  Injustice  to  navigation  and  is 
already  taking  steps  towards  its  remedy ;  I  would  respectfully  suggest  that 
the  matter  for  the  present  be  limited  to  a  mere  reqm'st  from  the  United  States 
to  the  State  of  Rhode  Island,  leaving  all  questions  of  law  for  settlement  at 
some  future  date. 

I  have  therefore  In  this  ease  of  the  State  lilghway  bridge  over  the  Seaconnet 
River,  near  Tiverton,  R.  I.,  to  recommend  (in  default  of  knowledge  of  any 
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Other  more  proper  method)  tliat  the  Secretary  of  War  request  the  Governor 
of  the  State  of  Rhode  Island  to  take  duch  action,  if  possible,  as  shall  result  In 
the  adoption  by  the  State  of  Hhode  Island  of  such  legislation  as  may  be 
necessary  to  secure  to  navigation  through  this  State  bridge  before  the  Ist 
of  January,  1896,  a  free  passageway  of  at  least  100  feet  clear  width,  this 
passageway  to  be  so  constructed  that  it  may  later  be  dredged  to  25  feet  depth 
at  low  water  without  endangering  the  adjacent  piers  or  abutments;  such 
width  and  depth  being  in  justice  due  to  the  navigation  of  this  river  and  nec- 
essary to  render  such  navigation  reasonably  free,  easy  and  unobstructed,  to 
the  extent  required  by  Section  4,  River  and  Harbor  Act  of  September  19, 
1890,  for  all  such  bridges  as  come  under  United  States  control. 

Respectfully  submitted, 

WILLIAM  H.  BIXBY, 
Captain^  Corps  of  Engineers^  U.  S.  Army. 


WORK   UNDER  U.   S.  ENGINEER. 

By  the  courtesy  of  Captain  William  H.  Bixby,  Corps  of  En- 
gineers, TJ.  S.  Army,  in  charge  of  river  and  harbor  improvement 
in  this  district,  we  have  been  furnished  with  an  abstract  of  work 
done  in  the  State  of  Ehode  Island,  by  the  United  States  Govern- 
ment, during  the  year  ending  June  30,  1893,  with  notes  as  to 
subsequent  work  up  to  December  31, 1893.  We  present  this  ab- 
stract herewith. 


ABSTRACT   OF   WORK  OF   RIVER  AND   HARBOR   IMPROVEMENT 

« 

DONE  IN  THE  STATE  OF  RHODE   ISLAND  BY  THE 
UNITED  STATES  GOVERNMENT  UNDER  DI- 
RECTION OF  CAPr.  WM.  H.  BIXBY, 
CORPS  OF  ENGINEERS, 
U.  S.  ARMY, 

During  the  fiscal  year  ending  June  30th^  1893^  with  brief  notes  as  to  subsequent 

work  up  to  December  31st^  1893. 


IMPROVING   PAWTUCKET  RIVER,   R.   I. 

The  approved  project  of  1883  provides  for  the  deepening  of  the  river  so  as 
to  secure  a  channel  of  at  least  12  feet  depth  at  mean  low  water  and  100  feet 
width  from  deep  water  at  Providence  to  the  ledge  opposite  Grant  &  Co/s 
wharf  at  Pawtucket ;  thence  a  channel  of  the  same  depth  and  40  feet  width 
through  the  ledge  to  Pawtucket  Bridge,  all  at  a  total  cost,  as  estimated  ii> 
1883,  at  $382,500,  of  which  $180,000  has  been  appropriated  up  to  December 
31st,  1893,  leaving  $202,500  still  to  be  appropriated  to  complete  the  improve- 
ment as  projected. 

A  plan  of  the  works  may  be  found  on  page  608  of  the  Annual  Report  of  the 
Chief  of  Engineers  of  1884,  and  at  page  828  of  1893. 

At  the  adoption  of  the  present  project  the  river  had  coo  narrow  a  channel, 
and  its  ruling  depth  was  only  5  feet. 

During  the  last  fiscal  year  preparations  were  made  for  the  continuance  of 
field  work.  Minor  surveys  were  made  and  contracts  for  dredging  were  en- 
tered into. 

Since  the  end  of  the  last  fiscal  year  and  up  to  December  31,  1893,  active 
work  of  dredging  has  been  carried  on  under  contract,  and  33,012  cubic  yards 
of  material  removed  from  9,339  feet  length  and  from  10  to  20  feet  width  of 
cutting  and  to  12  feet  depth  at  low  water,  completing  all  contract  work. 
About  381  tons  of  ledge  rock  have  been  removed  from  the  head  of  the  river 
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near  Pawtucket,  increasln/c  its  depth  to  at  least  3.3  feet  at  low  water  over  the 
entire  ledge  and  to  at  least  4  feet  over  all  except  a  small  area  of  about  25 
square  feet. 

As  a  result  of  all  work  up  to  December  3lst,  1893,  the  shoalest  places  have 
been  improved  and  nearly  all  of  the  needed  work  has  been  completed,  securing 
a  channel  of  about  12  feet  depth  at  low  water,  with  a  rulin>i^  width  of  100  feet 
up  to  the  vicinity  of  the  wharves  of  Pawtucket. 

There  was  on  hand  December  31st,  1893,  a  balance  of  $12  458.40  available 
for  the  continuance  of  work.  Work  on  this  river  under  present  appropria- 
tions will  probably  be  completed  before  May,  1894,  after  which  further  im. 
provemeut  will  await  further  appropriations. 

REMOVING  GREEN  JACKET  SHOAL,   PROVIDENCE   RIVER,  R.   I. 

The  present  approved  project  of  1885  provides  for  the  removal  of  the  entire 
middle  ground  shoal  in  Providence  River,  opposite  the  city,  to  a  depth  of  25 
feet  at  mean  low  water,  limiting  the  work  by  lines  drawn  200  feet  from  the 
harbor  lines  of  the  city ;  all  at  a  total  cost  as  estimated  in  1885  at  $112,346* 
of  which  $89,250  has  been  appropriated  up  to  December  31st,  1893,  leaving 
$23.09t)  still  to  be  appropriated  to  complete  the  improvement  as  projected. 

A  plan  of  Green  Jacket  Shoal  may  be  found  on  page  599  of  the  Annaal 
Report  of  the  Chief  of  Engineers  for  1885,  and  at  page  832  of  1893. 

At  the  adoption  of  the  present  project  the  harbor  at  Providence  was  ob- 
structed by  this  shoal,  which  occupied  about  30  acres  of  the  harbor  area.  The 
water  on  the  summit  of  this  shoal  was  about  1  foot  deep.  About  13  3-4  acres 
of  this  shoal  has  already  been  dredged. 

During  the  lust  fiscal  year  preparations  were  made  for  the  continuance  of 
field  work.  Minor  surveys  were  made  and  contracts  for  dredging  were  en- 
tered into. 

Since  the  end  of  the  last  fiscal  year  dredging  has  been  commenced  by  the 
contractor  and  up  to  December  31st,  1893,  about  34,576  cubic  yards  of  mate- 
rial has  been  dredged  from  8G0  feet  length  and  from  50  feet  width  of  cutting 
and  to  25  feet  depth  at  low  water. 

As  a  result  of  all  work  up  to  December  31st,  1893, 19  acres  of  this  shoal  out 
of  the  original  30  has  been  dredged  to  25  feet  depth  at  low  water,  and  all  the 
main  central  part  to  16  feet  depth  everywhere. 

There  was  on  December  31st,  1893,  a  balance  of  only  $899.27  available  for 
the  continuance  of  this  work.  Work  on  this  improvement  under  present  ap- 
propriations will  probably  be  completed  before  March,  1894,  after  which 
further  work  will  await  further  appropriations. 
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IMPROVING  PROVIDENCE    RIVER  AND  NARRAOANSETT  BAY,  R.   I. 

The  present  approved  project  of  1S7S,  as  modified  in  1882,  provl<Ies  for  a 
channel  25  feet  deep  and  300  feet  wide,  suitable  for  large  ocean  vessels,  ex- 
tending from  Fox  Point,  in  the  city  of  Providence,  to  the  deep  water  of  Xar- 
ragansett  Bay;  and  for  an  anchorage  basin  between  Fox  and  Field's  Points  of 
varying  dimensions,  from  25  feet  depth  with  300  feet  width,  to  6  feet  depth 
with  1,060  feet  width ;  all  at  a  total  cost  estimated  in  1882  at  8075,000.  of 
which  $610,000  has  been  appropriated  up  to  December  31st,  1893,  leaving 
$65,000  still  to  be  appropriated  to  complete  the  improvement  as  projected. 
This  25  foot  channel  has  been  laid  out  in  straight  reaches  (with  enlargements 
at  the  angles)  with  a  view  to  easily  lighting  them  by  range  lights. 

A  plan  of  the  work  showing  the  improved  channel  may  be  found  at  page 
622  of  the  Annual  Report  of  the  Chief  of  Engineers  for  1884,  and  at  page  830 
of  1893. 

At  the  adoption  of  the  present  project  many  shoals  obstructed  the  naviga- 
tion of  this  river,  the  channel  was  limited  to  12  feet  depths  and  the  anchorage 
areas  were  much  too  small  and  shallow  for  the  craft  sooici ng  them. 

During  the  last  fiscal  year  preparations  were  made  for  the  continuance  of 
field  work.  Minor  surveys  were  made  and  contracts  for  dredging  were  en- 
tered into.  The  actual  work  of  dredging  was  commenced  on  the  5th  of  May, 
1893,  and  up  to  the  end  of  the  fiscal  year  75,489  yards  of  mud  were  excavated 
from  5,^87  feet  length  and  50  feet  width  of  cutting,  very  nearly  completing 
the  anchorage  areas  on  the  west  side  of  the  river  above  Sassafras  Point. 

Since  the  end  of  the  last  fiscal  year  and  up  to  December  31st,  1893,  dredging 
has  been  continued,  227,283  yards  of  mud  having  been  excavated  from  23,495 
feet  length  and  50  to  GO  feet  width  of  cutting;  completing  all  the  12  to  20  foot 
anchorage  area  on  both  sides  of  the  Sassafras  Point  reach,  all  of  the  18  and  20 
feet  depth  anchorage  area  on  both  sides  of  Field's  Point  reach,  and  most  of 
the  6  feet  depth  ancliorage  areas  on  the  west  side  of  Field's  and  Sassafras 
Point  reaches.    Contract  dredging  was  suspended  December  25,  1893. 

As  a  result  of  all  work  up  to  December  31st,  1893,  all  the  25  feet  depth 
channel,  most  of  the  20  feet  depth  anchorages,  and  a  large  portion  of  the  18 
feet  depth  anchorages  have  been  dredged,  thus  nearly  finishing  the  proposed 
work. 

There  was  on  December  31st,  1893,  a  balance  of  $4,707.39  available  for  the 
continuance  of  work.  Work  on  this  improvement  under  present  appropria- 
tions will  probably  be  completed  before  March,  1894,  after  which  further 
work  will  await  further  appropriations. 
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IMPROVING  HARBOR  AT  NEWPORT,  R.   I. 

The  approved  project  of  1880,  as  modified  in  1882,  1883, 1884  and  1890,  pro- 
vides for  the  widening  and  deepening  of  the  channel  from  Narragansetc  Bay 
into  Newport,  so  as  to  secure  15  feet  depth  at  low  water,  with  at  least  750 
feet  width ;  for  the  extension  of  the  13  feet  depth  and  10  feet  depth  anchorage 
basins ;  for  the  partial  cutting  off  of  the  shoal  spit  at  the  southern  end  of  Goat 
Island;  and  for  the  construction  of  jetties  on  the  western  shore  of  Goat  Island 
so  as  to  protect  the  end  of  this  island  from  erosion  and  to  prevent  the  drift  of 
sand,  etc.,  around  the  island  into  the  adjacent  parts  of  the  channel  and  harbor; 
all  at  a  total  cost  estimated  in  1890  at  9156,200,  of  which  9129,500  has  been 
appropriated  up  to  December  31st,  1893,  leaving  $26,700  still  to  be  appro- 
priated to  complete  the  improvement  as  projected. 

A  plan  of  the  works  may  be  found  on  page  604,  part  1,  Annual  Report  uf 
the  Chief  of  Engineers  for  18^5,  and  at  page  836  of  1893. 

At  the  adoption  of  the  present  project  this  harbor  was  limited  to  12  feet 
depth  at  low  water  and  its  anchorage  area  was  too  small  for  the  craft  seeking 
harborage  at  this  place  during  the  summei*,  and  in  storms  throughout  the  year. 

During  the  last  fiscal  year  preparations  were  made  for  the  continuance  of 
field  work.  Minor  survej'S  were  made  and  contracts  for  dredging  weve  en- 
tered into. 

Since  the  end  of  the  last  fiscal  year  and  up  to  December  31st,  1893,  the 
work  of  dredging  has  been  carried  on  at  the  shoal  spit  running  southward 
from  the  south  end  of  Goat  Island,  113,937  cubic  yards  of  sand,  etc.,  having 
been  there  excavated  from  13,145  feet  length  and  25  feet  width  of  cutting  and 
to  15  feet  depth  at  mean  low  water. 

As  a  result  of  all  work  up  to  December  3l8t,  1893,  the  15  feet  depth  chan- 
nels and  the  13  feet  depth  anchorage  basins  have  been  dredged,  and  one  jetty 
133  feet  long  has  been  built  westward  from  Goat  Island,  and  nearly  all  the 
objectionable  part  of  the  shoal  spit  has  been  removed. 

There  was  on  hand  December  31sc,  1893,  a  balance  of  $3,646.50  available  for 
the  continuance  of  the  work.  Work  on  this  improvement  under  present  ap- 
propriations will  probably  be  completed  before  May,  1894,  after  which  further 
work  will  await  further  appropriations. 

HARBOR  OP  REFUGE  AT  POINT  JUDITH,  R.  I. 

The  present  approved  project  of  1889,  modified  in  1892,  provides  for  a 
National  Harbor  of  Refuge  about  one  mile  square  at  Point  Judith,  R.  I.  It 
proposes  to  construct  a  rough  stone  breakwater  along  the  course  of  Squid 
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T^edge  and  from  the  southern  end  of  the  ledge  toward  Pohit  Judith  so  as  to 
give  protection  against  easterly,  southerly  and  westerly  storms,  the  land 
itself  forming  a  protection  on  the  north;  all  at  a  total  cost  estimated  in  1889 
at  $1,250,000,  of  which  $250,000  has  been  appropriated  up  to  December  31st, 

1893,  leaving  $1,000,000  still  to  be  appropriated  to  complete  the  improvement 
as  projected. 

A  plan  of  the  works  may  be  found  in  House  Ex.  Doc.  No.  66, 51st  Congress, 
1st  Session,  and  at  page  839,  Report  of  Chief  of  Engineers  for  1893. 

This  breakwater  is  intended  mainly  for  the  benefit  of  th«{  coasting  trade, 
plying  between  New  York  and  Massachusetts  or  going  to  points  still  further 
e<ist. 

At  the  adoption  of  the  present  project  this  point  was  a  specially  dangerous 
place  for  boats  and  tows  to  pass,  in  even  ordinarily  bad  weather. 

During  the  last  fiscal  year  preparations  were  made  for  the  continuance  of 
field  work.  Minor  surveys  were  made  and  contracts  for  the  whole  work  en- 
tered into. 

Since  the  end  of  the  last  fiscal  year  and  up  to  December  3l8t,  1893,  active 
field  work  by  the  contractor  has  been  carried  on  and  26,505  tons  of  stone  have 
been  placed  in  the  southwest  wings  of  this  breakwater. 

As  a  result  of  all  work  up  to  December  31st,  1893,  about  500  feet  length 
has  been  partly  built  near  the  middle  portion  of  the  breakwater  and  a  light 
established  thereon. 

There  was  on  December  31  st,  1893,  a  balance  of  $17,269.44  available  for  the 
continuance  of  work.    This  balance  will  be  expended  probably  before  August, 

1894,  after  which  further  work  will  await  further  appropriations. 

IMPROVING  COVE,   COASTERS'  HARBOR,   R.  I. 

The  present  approved  project  of  1880  proposes  to  dredge  the  Cove  to  the 
necessary  depth  and  to  increase  the  fiow  of  water  by  large  openings  in  the 
causeway,  all  at  a  total  cost  estimated  in  1889  at  $5,500,  which  amount  was 
appropriated  in  1800. 

A  plan  of  this  work  may  be  found  in  House  Ex.  Doc.  No.  65,  fifty-first 
Congress,  Ist  Session,  and  at  page  835,  Report  of  Chief  of  Engineers  for  1893. 

At  the  adoption  of  the  present  project  the  fiow  of  water  around  the  island 
was  checked  by  the  insufiicient  openings  of  the  causeway. 

During  the  last  fiscal  year  the  work  of  cutting  through  the  causeway  and 
erecting  bridges  was  completed,  the  channel  was  dredged  to  Increase  the  fiow 
of  water  and  the  project  finished. 

As  a  result  of  all  work  up  to  Pecember  3l8t,  1893,  the  opening  in  the  cause- 
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way  baa  been  widened  and  the  flow  of  water  around  the  island  much  increaaed. 
No  further  work  at  this  place  is  now  contemplated  by  this  departmeut. 

IMPROVING  HARBOR  AT  BLOCK  ISLAND,   R.   I. 

The  approved  project  of  1884,  as  modified  in  1888,  provides  for  the  construc- 
tion of  a  harbor  of  refuse  on  the  eastern  side  of  the  island,  consisting  of  an 
enlarged  inner  harbor  (or  basin)  for  small  vessels,  and  an  exterior  harbor  for 
larger  ones.  The  basin  was  to  be  about  800  feet  square  and  completely  en- 
closed except  at  its  100  feet  wide  entrance.  The  exterior  harbor  was  already 
lormed  by  an  old  breakwater  on  the  east  and  the  adjacent  shore  on  the  south 
and  west,  but  an  old  ^ap  near  the  end  of  this  breakwater  was  to  be  filled  up. 
The  project  covers  the  construction  of  the  stone  sea  walls  of  the  enlarged 
inner  harbor  ($46,000),  the  repair  of  the  old  breakwater  ($24,000*,  and  a  little 
dredging  ($5,000)  along  the  western  side  of  the  old  breakwater  and  also  inside 
the  harbor;  all  at  a  total  cost  estimated  in  1888  at  $75,000,  of  which  |74,000 
has  been  appropriated  up  to  December  31st,  1893,  leaving  $1,000  still  to  be 
appropriated  to  complete  the  improvement  as  projected. 

A  plan  of  the  works  may  be  found  at  page  CI 2,  Report  of  the  Chief  of  En- 
gineers for  1885,  and  further  details  at  page  609  and  613  of  1885,  page  506  of 
1888  and  page  842  of  1893. 

At  the  adoption  of  the  present  project  this  liarbor  was  neither  large  enough 
nor  well  enough  protected  for  the  proper  harborage  of  the  craft  seeking 
refuge  at  this  place  during  storms  and  bad  weather. 

During  the  last  flscal  year  preparations  were  made  for  the  continuance  of 
fleld  work.  Minor  surveys  were  made  and  contracts  for  the  stone  work  were 
entered  into. 

Since  the  end  of  the  last  fiscal  year  and  up  to  December  3lBt,  1893,  the 
work  of  placing  stone  on  the  breakwater  has  been  carried  on,  6,309  tons 
having  been  so  placed,  thus  completing  all  stone  work.  Dangerous  bowlders 
have  been  removed  and  4,452  cubic  yards  of  hard  sand  dredged  to  li  feet 
depth  from  the  .ehoal  at  the  enlarged  entrance  to  the  inner  harbor  and  960cubic 
yards  of  mud  to  10  feet  depth  from  the  entrance  to  the  old  inner  basin.  Fen- 
der piers  have  been  placed  at  the  entrance  to  the  enlarged  inner  harbor,  thus 
completing  all  contract  work. 

As  a  result  of  all  work  up  to  December  31st,  1893,  the  gap  in  the  old  break- 
water has  Ijeen  tilled  up  so  as  to  make  the  breakwater  of  1,900  feet  total 
length ;  the  north  sea  wall  has  been  completed  and  west  sea  wall  also  finished, 
completing  all  stone  work  as  projected.  Fender  piers  to  be  placed  at  the 
entrance  of  the  enlarged  inner  harbor  are  also  in  place.  The  shoaled  en- 
trances to  the  basins  were  dredged. 
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There  was  on  hand  December  Slst,  1893,  only  $4,862.24  available  for  the 
continaance  of  work.  Work  on  thU  improvement  under  this  appropriation 
will  be  completed  next  summer,  after  which  further  work  will  await  further 
appropriations. 

IMPROVING  PAWCATUCK  RIVER,   R.  I. 

The  approved  project  of  1885,  as  modified  in  1892,  provides  for  the  deepen- 
ing and  widening  of  the  river  so  as  to  secure  a  channel  of  at  least  8  feet  depth 
at  low  water  with  100  feet  width,  from  its  mouth  up  to  the  lower  wharves 
of  Westerly,  and  thence  a  channel  of  the  same  depth  with  about  40  feet  width, 
up  to  the  upper  wharves  of  the  city ;  all  at  a  total  cost  estimated  in  1801  at 
$42,400,  all  of  which  has  been  appropriated  up  to  December  3Ist,  1893. 

A  plan  of  the  works  may  be  found  at  page  624  of  Report  of  the  Chief  of 
Engineers  for  1885,  and  at  page  845  of  1893. 

At  the  adoption  of  the  present  project  the  channel  was  limited  to  5.5  feet 
depth  over  75  feet  width  below  the  city  and  the  same  depth  over  35  feet  width 
opposite  the  city. 

During  the  last  fiscal  year  preparations  were  made  for  the  continuance  of 
field  work. 

Since  the  end  of  the  last  fiscal  year  and  up  to  December  31st,  1893,  actual 
work  of  removing  obstructing  bowlders  and  rocks  has  been  carried  on,  clear- 
ing off  such  obstructions  down  to  the  general  level  of  the  dredged  bottom, 
from  about  1,000  feet  length  of  the  100  feet  width  channel  below  the  city  and 
about  3,000  feet  length  of  the  40  feet  channel  between  the  wharves  at  Westerly. 

As  a  result  of  all  work  up  to  December  31st,  1893,  the  8  feet  depth  channel 
had  been  completed  to  full  width  from  deep  water  up  to  within  a  half  mile  of 
the  city  and  to  partial  width  the  remaining  distance  and  )iad  been  cleared  of 
bowlders. 

There  was  on  December  31st,  1S93,  a  balance  of  $1,679.03  available  for  the 
continuance  of  work.  Work  on  this  improvement  under  present  appropria- 
tions will  be  completed  probably  before  May,  1894,  after  which  further  work 
will  await  further  appropriations. 

IMPROVEMENT  OP  ENTRANCE  TO  POINT    JUDITH  POND,  R.  I. 

There  is  at  present  no  approved  project  for  this  work,  it  having  been  re- 
ported as  not  worthy  of  improvement  in  1873  by  General  Warren  (pages  286-9 
Report  of  Chief  of  Engineers  for  1874,  and  House  Ex.  Doc.  No.  84  of  the  43d 
Congress,  1st  Session) ;  and  also  as  not  worthy  of  improvement  in  1888  by 
Major  Livermore  (psige  642-3  Report  for  1889).    97,500  was  appropriated  for 


28  HARBOR  COMMISSIONERS'  REPORT. 

this  improvement  in  1892;  but  the  unused  portion  (nearly  all)  was  returned 
to  the  U.  S.  Treasury,  November  28,  1893. 

At  the  date  of  this  appropriation  the  entrance  to  this  Pond  was  very  shal- 
low, (less  than  3  feet)  crooked,  and  variable  in  location. 

Up  to  December  31st,  1893,  except  inspections  of  the  locality  and  reports 
of  same,  no  work  had  been  done  on  the  work  of  this  improvement. 

There  were  on  December  31st,  1893,  no  funds  available  for  the  further 
prosecution  of  this  work. 

EXAMINATIONS  AND  SURVEYS. 

In  accordance  with  Act  of  Congress  of  July  13th,  1892,  preliminary  exam- 
inations of  the  following  waterways  have  l)een  made  during  the  last  ftscal 
year,  to  determine  their  worthiness  of  improvement  by  the  (General  Govern- 
ment.   These  localities  were  reported  upon  as  follows: 

Pawtuxet  Harbor,  Providence  River,  R.  I.,  recommended  as  not  worthy  of 
improvement  by  the  United  States. 

Apponaug  Harbor,  Coweset  Bay,  R.  I.,  recommended  as  not  worthy  of  im- 
provement at  present  by  the  United  States. 

Greenwich  Harbor,  Greenwich  Bay,  R.  I.,  recommended  as  not  worthy  of 
improvement  nt  present  by  the  United  States. 

Wickford  Harbor,  Narragansett  Bay,  K.  I.,  recommended  as  worthy  of 
moderate  Improvement  by  the  United  States  and  a  survey  of  this  harbor  was 
recommended  to  determine  the  character  and  amount  of  improvement  ad- 
visable. 

Inner  Harbor  at  Point  Judith  Breakwater,  R.  I.,  recommended  as  not 
worthy  of  improvement  at  present  by  the  United  States. 

Breachway  into  Salt  Pond,  Block  Island,  R.  I.,  recommended  as  not  worthy 
of  improvement  at  present  by  the  United  States. 


It  is  hoped  that  information  may  be  obtained  from  surveys 
by  the  U.  S.  Engineers,  which  have  been  asked  for  by  the  Board, 
to  enable  a  plan  to  be  devised  for  turning  the  main  ship  channel 
at  and  below  Field's  Point  slightly  to  the  west  so  as  to  avoid  the 
rocky  east  bank  of  the  present  channel,  which  has  heretofore 
given  some  trouble  to  navigation. 

KespectfuUy  submitted, 

J.  HERBERT  SHEDD,   1 

HENRY  C.  BRADFORD,   cJS^ru^s. 
ALFRED  W.  KENTON,   J 
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REPORT. 


To  the  Honorable  the  Oenerdl  Assembly  of  the  State  of  Rhode 
Island^  etc.: 

The  Board  of  Harbor  Commissioners  respectfully  submits  its 
Nineteenth  Annual  Report. 

APPOINTMENT  TO  THE  BOARD. 

At  the  May  Session  of  this  General  Assembly,  His  Excellency 
the  Governor,  with  the  advice  and  consent  of  the  Senate,  reap- 
X>ointed  J.  Herbert  Shedd,  of  Providence,  to  serve  as  Harbor 
Commissioner  for  a  further  term  of  three  years  from  the  first  of 
July. 

HARBOR  LINES. 

The  establishment  of  a  harbor  line  along  the  shore  of  Bristol 
for  a  distance  of  about  two  miles  is  under  consideration,  as  is, 
also,  a  harbor  line  for  a  length  of  about  one  and  eight-tenths 
miles  at  Narragansett  Pier.  The  protection  of  the  bathing  beach 
at  Narragansett  Pier  from  injury  by  encroachments  has  occupied 
much  of  the  time  of  the  Commissioners,  including  several  hear- 
ings at  the  Pier  and  in  Providence. 

ENCROACHMENT   AND    DUMPING. 

An  increasing  amount  of  care  and  attention  is  required  to 
check    encroachments   and    regulate  dumping   in    tide  waters. 
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While  the  efforts  of  the  Commissioners  to  check  encroachments 
have  been  generally  successful,  there  has  been  one  case  of  un- 
authorized extension  of  a  wharf  in  the  city  of  Providence  which 
will  be  called  to  the  attention  of  the  Attorney  General. 

BRIDOES. 

The  highway  bridge  across  the  river  at  Barrington  which  was 
authorized  by  act  of  the  General  Assembly  passed  March  28, 
1877,  and  which  required  the  approval  of  the  Harbor  Commis- 
sion, has  been  completed  during  the  past  year  in  a  satisfactory 
manner. 

The  railroad  bridge  crossing  the  Seekonk  river  at  India  Point, 
in  Providence,  is  in  an  unsafe  condition,  without  extra  supports, 
and  the  Commissioners  have  assented  to  the  driving  of  piles  in 
the  channel  for  temporary  use,  in  addition  to  those  which  had 
heretofore  been  driven.  This  assent  is  limited  to  this  and  the 
next  year.  It  is  expected  that  the  railroad  company  will  lose  no 
time  in  reconstruction  and  that  the  temporary  pile  obstructions 
will  be  removed  much  within  the  limit  of  time. 

Repeated  recommendations  have  been  made  by  this  Commis- 
sion to  the  General  Assembly  to  enact  laws  for  the  better  control 
of  draw  bridges  over  navigable  waters  in  this  State.  An  act  was 
passed  by  Congress  in  August  last  providing  for  the  making  of 
rules  and  regulations  by  the  Secretary  of  War  to  govern  the  open- 
ing of  drawbridges  for  the  passage  of  vessels  in  the  waters  of  the 
United  States,  and  consultations  with  the  department  officers 
have  been  had  as  to  the  proper  rules  for  this  State.  An  extract 
from  the  act  of  Congress  is  given  in  the  appendix. 

It  is  anticipated  that  action  will  be  taken  by  the  Secretary  of 
War  and  by  Congress  for  the  improvement  of  navigation  in 
Seconnet  river,  through  the  railroad  bridge  and  through  the  stone 
bridge  belonging  to  the  State.  A  copy  of  Captain  Bixby's  state- 
ment on  this  matter  is  given  in  the  appendix. 
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LICENSES,  ETC. 

Licenses  have  been  granted  during  the  year  for  structures  in 
the  public  waters  as  follows  : 

No.  172.  Januaiy  22,  to  the  Providence  Coal  Company  to  drive 
piles  and  rebuild  wharf  at  the  foot  of  Dorrance  street,  in  the  city 
of  Providence. 

No.  173.  January  24,  to  J.  A.  Dailey  &  Son  to  drive  piles  at 
Joseph  Olney's  coal  wharf  on  South  Water  street,  in  the  city  of 
Providence. 

No.  174.  March  14,  to  John  R.  Shirley  to  build  a  sea  wall  and 
fill  with  earth  inside  of  it,  adjoining  his  estate  at  Pawtuxet,  R.  I. 

No.  175.  March  28,  to  the  Swan  Point  Cemetery  to  build  a 
Btone  sea  wall  along  the  harbor  line  opposite  their  land  on  See- 
konk  river. 

No.  176.  March  28,  to  Joseph  Olney  &  Son  to  drive  piles  and 
repair  wharf  near  South  Water  and  James  streets,  in  the  city  of 
Providence. 

No.  177.  June  6,  to  Conant  Thread  Company  to  build  a  river 
wall  across  the  water  front  of  their  wharf  property  at  Pawtucket. 

No.  178.  June  6,  to  James  A.  Dailey  &  Son  to  replace  spring 
piles  on  the  Eben  Simmons  estate  on  the  west  side  of  Providence 
river,  north  of  the  Point  street  bridge. 

No.  179.  June  6,  to  J.  A.  Dailey  &  Son  to  replace  piles  and 
repair  the  wharf  of  the  Baltimore  Steamship  Line  on  India  street, 
in  Providence. 

No.  180.  June  6,  to  E.  S.  Fuller  and  others  to  build  a  wharf 
and  mooring  on  the  easterly  shore  of  Narragansett  Bay,  just 
north  of  Pomham  Light,  opposite  property  of  S.  A.  Fuller. 

No.  181.  June  27,  to  the  Fall  River  and  Providence  Steamboat 
Company  to  replace  piles  at  their  wharf  in  Providence. 
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No.  182.  July  3,  to  the  Fall  River  and  Providence  Steamboat 
Company  to  drive  piles  at  their  wharf  in  Providence. 

No.  183.  August  8,  to  D.  L.  and  L.  B.  Goff  to  build  a  sea  wall 
along  the  harbor  line  on  their  estate  on  the  west  side  of  the  river 
in  Pawtucket. 

No.  1 84.  August  8,  to  John  Wilde  and  Charles  A.  Brown  to 
build  a  tide  water  power  in  Watchemoket  Cove,  in  East  Prov- 
idence. 

No.  185.  August  29,  to  the  Pomroy  Coal  Company  to  drive 
piles  at  their  wharf  on  Dyer  street,  near  the  foot  of  Orange  and 
Peck  streets,  in  Providence. 

No.  189.  September  14,  to  Continental  Steamboat  Company  to 
drive  piles  at  their  wharf  next  south  of  Joseph  Olney  coal  yard, 
in  Providence. 

No.  187.  September  14,  to  J.  A.  Dailey  &  Son  to  drive  piles  at 
Charles  Pay's  wharf  on  South  Water  street,  in  Providence. 

No.  188.  September  14,  to  J.  A.  Dailey  &  Son  to  replace  piles 
at  Charles  Olney  &  Son's  coal  pocket,  in  Pawtucket. 

No.  189.  September  14,  to  J.  A.  Dailey  <fe  Son  to  build  a  sea 
wall  near  Tidewater  street  in  Pawtucket,  for  the  Pawtucket  Gas 
Company. 

No.  190.  October  31,  to  J.  A.  Dailey  &  Son  to  drive  piles  at 
the  New  York  dock,  near  the  foot  of  South  Water  street,  in  Prov- 
idence. 

No.  191.  October  31,  to  R.  G.  Holmes  to  build  a  pile  wharf 
near  Allen's  avenue,  opposite  Blackstone  street,  and  next  south 
of  the  city  dock  in  Providence. 

No.  192.  November  7,  to  J.  A.  Dailey  A  Son  to  drive  piles  and 
repair  wharf  owned  by  the  heirs  of  Thomas  J.  Hill  at  the  foot  of 
Globe  street,  on  the  west  side  of  Providence  river. 

No.  193.  November  7,  to  J.  A.  Dailey  A  Son  to  drive  piles  at 
the  wharf  of  the  Pawtucket  Gas  Company,  in  Pawtucket. 
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No.  194.    November  14,  to  J.  A.  Dailey  A  Son  to  replace  piles 

at  the  wharf  of  the  E.  Simmons  estate,  near  the  Point  street 
bridge,  in  Providence. 

No.  195.  December  7,  to  Providence  Oas  Company  to  replace 
piles  at  their  wharf  near  the  foot  of  Public  street,  in  Providence. 

No.  196.  December  26,  to  J.  A.  Dailey  A  Son  to  drive  piles  in 
the  slip  at  the  foot  of  Dorrance  and  Ship  streets,  on  the  Pearce 
estate,  in  Providence. 

Assent  has  been  given  as  follows  : 

1.  February  14,  to  Robert  Broome  to  fill  in  waters  of  Bullock 
creek  opposite  land  owned  by  him  for  the  purpose  of  straighten- 
ing the  shore  on  his  land. 

2.  March  7,  to  the  Rhode  Island  Locomotive  Works  to  replace 
piles  at  their  bridge  across  the  Woonasquatucket  river  above 
Acorn  street,  in  Providence. 

3.  March  14,  to  the  New  York,  New  Haven  and  Hartford  Rail- 
road Company  to  erect  a  temporary  pile  trestle  bridge  in  the 
Woonasquatucket  river,  near  the  Francis  street  bridge,  in  Prov- 
idence. 

4.  May  16,  to  the  Warren  Manufacturing  Company  to  con- 
struct a  retaining  wall  and  fill  behind  the  same  near  its  mill  in 
Warren. 

5.  June  6,  to  James  J.  Newman  to  build  a  wharf  in  front  of 
his  land  at  Smith's  Cove,  Rumstick  Neck,  in  the  town  of  Barring- 
ton. 

6.  August  8,  to  Royal  D.  Horton  and  Greorge  T.  Baker,  com- 
mittee  for  the  town  of  Barrington,  approving  the  method  proposed 
for  the  construction  of  a  bridge  in  said  town. 

CHANNEL  IMPROVEMENT. 

The  ship  channel  opposite  Field's  Point  in  Providence  is  very 
narrow,  owing  to  the  projection  of  a  sand  spit  beyond  the  harbor 
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line,  and  the  channel  bends  to  the  east,  crowding  apon  the  rocks, 
for  some  distance  below  Field's  Point.  The  matter  of  constructing 
a  jetty  from  Field's  Point  to  Starvegoat  Island  is  under  consider- 
ation, for  the  purpose  of  checking  cross  currents,  the  effect  of 
which  may  be  to  widen  the  channel  by  the  washing  away  of  the 
sand  spit  and  straightening  it  below  by  washing  away  the  deposits 
which  continually  gather  on  the  west  bank,  under  the  present 
conditions.  It  is  hoped  that  the  United  States  Government  may 
be  induced  to  undertake  this  work. 

UNITED  STATES  CONTROL. 

The  control  of  local  tide  waters  has,  until  within  a  few  years, 
been  left  by  the  general  government  to  the  states  in  which  they 
lie.  But  recently  acts  have  been  passed  by  Congress  requiring 
the  Secretary  of  War  to  interfere  where  in  his  judgment  it  is 
necessary,  and  prevent  obstructions  and  encroachments  in  public 
navigable  Waters.  This  control  overrides  the  acts  of  the  General 
Assembly,  specifically,  in  the  case  of  bridges  unless  approved  and 
authorized  by  the  Secretary  of  War.  It  has,  therefore,  been  nec- 
essary to  apply  to  the  Secretary  of  War  for  authority  to  erect  the 
new  Red  Bridge  which  the  General  Assembly  at  its  last  May  Ses- 
sion directed  the  city  of  Providence  to  construct. 

The  new  bridge  at  Barrington  also  has  been  subject  to  objec- 
tion on  the  part  of  the  War  Department  and  testimony  in  regard 
to  the  matter  is  now  being  prepared. 

As  to  shore  waters,  including  harbor  lines  and  structures  not 
encroaching  upon  or  affecting  main  ship  channels,  it  is  under- 
stood to  be  the  policy  of  the  War  Department  to  leave  such 
matters  to  the  control  of  the  local  state  government  as  heretofore. 

MUNICIPAL    DOCKS. 

The  greatl}'  increased  size  of  modem  carrying  vessels  and  the 
modern  method  of  loading  and  unloading  freight  from  them 
economically  has  seriously  lessened  the  value  of  wharves  built 
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in  the  old  way  and  not  supplied  by  the  best  steam  worked  appli- 
ances. Large  capital,  comparatively,  is  required  for  the  most 
economical  management,  and  hence  it  has  been  found  most  ad- 
vantageous for  the  municipal  government  to  own  and  control 
the  wharves  and  dockage  in  a  place  of  any  considerable  com- 
mercial importance.  Providence  has  admirable  natural  advan- 
tages for  a  large  shipping  business  which  might  be  easily  devel- 
oped, and  the  United  States  Government  has  made  at  great 
expense  improvements  in  the  main  channels  which  were  necessary 
to  accommodate  the  largest  sea-going  vessels.  The  question  of 
municipal  control  of  docks  is  being  agitated  in  Providence  and 
the  General  Assembly  may  be  called  upon  to  take  action  in  the 
matter.  In  the  opinion  of  this  Commission  the  subject  is  worthy 
of  the  most  careful  and  favorable  consideration. 

COMPENSATION. 

The  privileges  which  are  granted  by  the  State  to  private  in- 
dividuals for  the  reclamation  of  land  from  tide  waters  or  the 
construction  of  wharves,  are  sometimes  very  valuable  and  the 
Commissioners  respectfully  suggest  that  the  General  Assembly 
consider  the  matter  of  requiring  some  compensation  where  a  case 
warrants  it.  In  Massachusetts  a  charge  per  cubic  yard  of  tide 
water  displaced  by  an  improvement  is  made  and  collected  from 
the  party  benefited.  In  Providence  the  State  sold  to  the  city  for 
a  large  sum  its  interest  in  tide-flowed  lands  for  a  certain  area,  so 
that  precedents  for  requiring  compensation  for  privileges  granted 
are  not  wanting. 

APPENDIX. 

By  the  courtesy  of  Captain  William  H.  Bixby,  Corps  of  Engi- 
neers, U.  S.  Army,  in  charge  of  river  and  harbor  improvement 
in  this  district,  we  have  been  furnished  with  an  abstract  of  work 
done  in  the  State  of  Rhode  Island  by  the  United  States  Govern- 
ment, during  the  year  ending  June  30,  1894,  with  notes  as  to  sub- 
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sequent  work  up  to  December  31, 1894.  We  present  this  abstract 
in  the  appendix. 

We  also  append  an  extract  from  the  River  and  Harbor  bill  of 
August  17,  1894.  Also  extracts  from  act  of  September  19,  1890, 
and  from  act  of  July  13,  1892. 

A  full  and  interesting  statement  by  Captain  Bixby  in  relation  to 
the  Old  Colony  railroad  bridge  over  Seconnet  river  is  appended. 

A  copy  of  the  act  of  the  General  Assembly  passed  June  13, 
1894,  in  relation  to  the  removal  of  obstructions  to  navigation,  will 
be  found  in  the  appendix. 


Respectfully  submitted, 

J.  HERBERT  SHEDD, 


H.  C.  BRADFORD,  \  Commissioners. 

ALFRED  W.  KENYON,  ) 


APPENDIX. 


Abstract  of  Work  of  River  and  Harbor  Improvement 
done  in  the  state  of  rhode  island  by  the  united 
States  under  direction  of  Capt.  W.  H.  Bixby,  Corps 
OF  Engineers,  U.  S.  A.,  for  the  fiscal  year  ending 
June  30,  1894,  with  Brief  Notes  as  to  the  Progress  of 
Work  up  to  December  31,  1894. 


(For  the  approved  projects  of  each  work,  see  the  Harbor  Commissioners* 
Report  for  1893.) 


1.    Pawtucket  River. 

Dredging  was  commenced  in  August,  1S93,  and  completed  in  October,  1893, 
by  which  38,975  cubic  yards  of  material  were  removed  from  the  river  channel, 
completing  this  channel  to  12  feet  depth  at  low  water  over  100  feet  width 
from  its  tnouth  at  Providence  up  to  opposite  Grant  &  Co.'s  wharf  at  Paw- 
tucket. Rock  excavation  was  commenced  in  September,  1893,  and  suspended 
in  December,  1898,  by  which  ^'SeaP'  rock,  projecting  above  the  w^ater  at  low 
tide  on  the  edge  of  the  channel  and  between  the  channel  and  the  wharves  on 
the  west  side  of  the  river,  was  cut  down  to  at  least  3.3'  at  low  water ;  about 
406  tons  of  rock  having  been  removed  from  5,000  square  feet  surface  of  the 
ledge.  Subsequent  to  the  end  of  the  fiscal  year,  i.  e.,  between  the  1st  of  July 
and  31st  of  December,  1894,  contract  was  entered  into  for  the  excavation  of 
rock  so  as  to  give  a  channel  40  feet  width  and  12  feet  depth  from  Grant  &  Co.^s 
wharf  up  to  opposite  the  City  Coal  wharf,  and  then  a  channel  of  40  feet  width 
and  8  feet  depth  up  to  opposite  the  Pawtucket  Steamboat  Co/s  wharf. 

All  the  work  that  is  to  be  done  under  the  approved  projects  and  present 
orders  of  Congress,  is  the  completion  of  the  channel  through  the  rock  ledge 
to  40  feet  width  and  12  feet  depth  at  the  head  of  the  river,  and  a  little  re- 
dredging  of  the  existing  channel  in  the  lower  parts  of  the  river. 


12  HARBOR  COMMISSIOKBRS'   REPORT. 

2.    Providence  RiVer. 

Dredging  in  progress  at  the  commencement  of  the  fiscal  year,  i.  e.,  Ist  of 
July,  1893,  was  continued  (except  when  stopped  by  ice  and  severe  winter 
weather)  until  May  14,  18d4,  by  which  276,474  cubic  yards  of  mud  and  other 
material  were  removed  from  the  river  between  Fox  Point  and  Field-s  Point, 
completing  the  6  feet  depth  anchorage  basins  to  1060  feet  width,  the  12  feet 
depth  anchorage  basins  to  940  feet  width,  the  18  feet  depth  basins  to  725  feet 
width,  the  20  feet  depth  basins  to  600  feet  width,  besides  redredging  a  portion 
of  the  main  channel  which  had  shoaled  somewhat  since  its  original  dredging, 
this  channel  being  dredged  to  25  feet  depth  and  over  300  feet  width.  No  field 
work  has  been  done  since  the  end  of  the  fiscal  year,  i.  e.,  since  the  1st  of  July, 
1894. 

The  only  remaining  work  to  be  done  under  the  approved  projects  and  orders 
of  Congress  is  the  final  redredging  of  the  main  channel  to  25  feet  depth  and 
300  feet  width,  after  which  further  work  will  be  stopped  unless  further  orders 
are  received  from  Congress. 

3.    Green  Jacket  Shoal. 

Dredging  w^as  commenced  in  November,  1893,  and  completed  in  January, 
1894,  by  which  65,272  cubic  yards  of  material  were  removed  from  the  shoal, 
leaving  16  feet  depth  over  all  the  central  portions  of  the  shoal,  and  20  feet 
depth  in  the  main  channel  way.  No  field  work  has  been  done  since  the  end 
of  the  fiscal  year,  i.  e.,  since  the  1st  of  July,  1894. 

The  work  yet  to  be  done  under  existing  projects  is  the  deepening  of  the 
entire  shoal  to  25  feet  depth,  or  so  much  of  it  as  can  be  done  by  the  expen- 
diture of  323,000. 

4.    Point  Judith  Breakwater. 

Work  was  commenced  by  the  contractors  in  August,  1893,  and  continued 
through  the  fiscal  year,  by  which  92,939  tons  of  stone  were  put  on  the  break- 
water. Subsequent  to  end  of  the  fiscal  year,  i.  e.,  between  July  1st,  1894,  and 
December  31st,  1804,  88,055  additional  tons  of  stone  have  been  put  into  the 
breakwater,  its  length  now  being  about  3,000  feet  on  the  bottom  and  about 
1,000  feet  at  low  water  level. 

Further  work  toward  the  completion  of  the  breakwater  awaits  further  ap- 
propriation. 

5.    Block  Island  Breakwater  and  Harbor. 

Work  on  the  harbor  walls  and  entrance,  in  progress  at  the  commencement 
of  the  fiscal  year  (July  1st,  1893),  was  continued  until  December  10th,  1893, 
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by  which  6,768  tons  of  stone  were  put  into  the  harbor  walls  and  6,412  cubic 
yards  of  sand,  mud,  etc.,  were  removed  from  the  entrance  to  the  inner  and 
outer  harbors,  leaving  12  feet  depth  of  channel  in  the  outer  harbor  and  10  feet 
depth  of  channel  in  the  inner  harbor.  The  appropriations  of  the  past  year 
provide  for  a  survey  and  for  a  project  for  the  further  needed  improvement  of 
this  harbor.  No  field  work  has  beeu  done  since  the  end  of  the  last  fiscal  year, 
i.e.,  since  the  1st  of  July,  1894. 
Further  work  awaits  further  appropriations. 

6.  Pawoatuck  Bivrr. 

The  small  amount  of  available  funds  allowed  a  little  work  during  the  past 
fiscal  year,  and  in  August  and  September,  1893,  67  tons  of  bowlders  and  59 
tons  of  ledge  rock  were  removed  from  the  main  channel  opposite  the  cicy. 
The  last  appropriations  provide  for  a  further  survey  and  for  a  project  for 
further  necessary  improvements  in  this  river. 

7.  Newport  Harbor. 

Dredging  in  progress  at  the  commencement  of  the  fiscal  year,  i.  e.,  July  1st, 
1893,  was  continued  until  February,  1894,  by  which  151,879  cubic  yards  of  mud, 
sand  and  bowlders  were  removed  from  Goat  Island  Spit,  and  a  new  pile  dolphin 
built  to  mark  the  new  end  of  the  shoal.  Since  the  end  of  the  fiscal  year,  i.  e., 
since  the  first  of  July,  1894,  about  400  cubic  yards  more  of  material  have 
been  removed  from  the  main  channel  opposite  the  southern  end  of  Goat 
Island. 

The  last  appropriation  bill  provided  for  about  $7,000  worth  of  work  upon 
the  removal  of  Spindle  Rock  at  the  entrance  to  this  harbor,  which  work  will 
be  commenced  early  in  1895. 

All  that  remains  to  be  done  under  existing  approved  projects  in  this  harbor 
is  the  excavation  of  a  small  portion  of  the  10  feet  anchorage  basin,  or  such  of 
the  same  as  can  be  done  for  the  expenditure  of  about  $27,000,  and  no  further 
extensions  of  the  existing  projects  will  be  made  until  specially  ordered  by 
Congress. 

BRIDGES  OBSTRUCTING  NAVIGATION. 

Old  Colony  R.  R.  Bridge  across  the  Seoonnet  River. 

The  Old  Colony  R.  R.  bridge  has  been  for  many  years  a  serious  obstruction 
to  the  navigation  of  Seconnet  River,  and  has  been  a  serious  damage  to  the 
coasting  trade  of  Providence,  Bristol  and  Warren,  of  Rhode  Island,  as  well  as 
to  Tauntcm  and  Fall  River,  of  Massachusetts.    In  the  memorandum  filed  with 
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the  Secretary  of  War  on  behalf  of  the  State  of  Rhode  Ishind  (see  page  24 
report  of  the  State  Bridge  CommissioD  to  the  General  Assembly  of  the  State 
of  Rhode  Island  at  its  January,  1893  Session)^  it  Is  stated  by  Attorney  General 
R.  W.  Franklin  and  Mr.  Charles  Acton  Ives  on  behalf  of  the  State,  that  this 
railroad  bridge  is  not  constructed  in  accordance  with  the  act  under  which  it 
was  built,  broadly  and  properly  considered,  and  that  by  it  the  navigation  of 
the  river  is  rendered  practically  impossible. 

On  the  1st  of  July,  1893,  the  Secretary  of  War  issued  orders  that  this  bridge 
should  be  provided,  before  the  1st  of  July,  1894,  with  a  clear  draw  span  of  100 
feet  width,  subject  to  certain  penalties  in  case  of  disobedience  of  this  order. 
Nothing,  however,  has  been  done  by  the  railroad  company  up  to  the  present 
day,  and  it  is  presumed  that  steps  will  have  to  be  taken  for  the  enforcement  of 
the  consequent  penalties  through  the  United  States  Attorney  GeneraPs  depart- 
ment. 

State  Bridge  across  the  Seconnet  River. 

The  stone  bridge  belonging  to  the  State  of  Rhode  Island,  and  crossing  the 
Seconnet  River  about  a  mile  south  of  the  railroad  bridge,  is  also  a  serious 
obstruction  to  the  navigation  of  the  Seconnet  river;  and  such  serious  obstruc- 
tion to  navigation  has  been  admitted  by  the  State  of  Rhode  Island,  with  the 
result  that  the  State  lias  granted  permission  to  the  United  States  to  open  a 
channel  through  the  bridge  whenever  a  similar  channel  shall  have  been  made 
through  the  railroad  bridge.  The  past  appropriations  for  harbor  improve- 
ments in  Rhode  Island  provide  for  a  survey  and  estimate  of  cost  of  the  dredg- 
ing of  such  a  channel  through  the  State  bridge. 

Bakrington  Bridges. 

The  Barrington  river,  close  to  its  mouth,  Is  crossed  bv  one  railroad  and  one 
highway  bridge,  both  of  which  are  without  movable  draws  and  both  of  which 
rest  upon  causeways  which  improperly  dam  up  the  flow  of  water  in  the  river, 
and  convert  the  bridge  openings  into  mill  races,  such  that  it  is  with  the  great- 
est difficulty,  even  at  low  tide  and  slack  water,  that  boats  even  taking  down 
their  masts,  can  get  under  the  bridge  to  pass  up  the  river.  Protests  have  been 
made  from  time  to  time  against  continuing  the  existence  of  such  bridges,  but 
so  far  without  avail.  It  is  believed  that  these  bridges,  in  their  present  condi- 
tion, have  never  been  authorized  or  their  construction  approved  by  the  State 
of  Rhode  Island.  Their  continuance  is  at  present  a  matter  still  under  considera- 
tion by  the  United  States  war  department. 

Across  the  Barrington  river,  about  2  miles  above  the  railway  bridge,  a  second 
highway  bridge  has  been  recently  coastracted,  x^atting  ofi  access  to  a  mile  or 
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BO  of  good  DAvigable  channel  and  wharfage  facilities  above  the  bridge,  in  spite 
of  the  protests  of  at  least  one  boat  owner  who  had  been  accustomed  to  make 
trips  with  his  boat  to  points  above  such  bridge.  The  construction  of  this 
bridge  has  not  yet  been  approved  by  the  Secretary  of  War,  and  the  question 
of  a  draw  or  a  large  boating  span  through  this  bridge  is  still  under  considera- 
tion by  the  war  depattment. 

Extract  from  River  and  Harbor  Bill  (Act  No.  198  Public)  of  17 

August,  1894. 

Sec.  5.  That  it  shall  be  the  duty  of  all  persons  owning,  operating  and 
tending  the  drawbridges  now  built  or  which  may  hereafter  be  built  across  the 
navigable  rivers  and  other  waters  of  the  United  States,  to  open,  or  cause  to  be 
opened,  the  draios  of  such  bridges  under  such  rules  and  regulations  as  in  the 
opinion  of  the  Secretary  of  War  the  public  interests  require  to  govern  the  open- 
ing of  drawbridges  for  the  passage  of  vessels  and  other  water  crafts,  and  such 
rules  and  regulations,  when  so  made  and  published,  shall  have  the  force  of 
law.  Every  such  person  who  shall  willfully  fail  6r  refuse  to  open,  or  cause  to 
be  opened,  the  draw  of  any  such  bridge  for  the  passage  of  a  boat  or  boats,  or 
who  shall  unreasonably  delay  the  opening  of  said  draw  after  reasonable  signal 
shall  have  been  given  as  provided  in  such  regulations,  shall  be  deemed  guilty 
of  a  misdemeanor,  and  on  conviction  thereof  shall  be  punished  by  a  fine  of 
not  more  than  two  thousand  dollars,  nor  less  than  one  thousand  dollars,  or  by 
imprisonment  (in  the  case  of  a  natural  person)  for  not  exceeding  one  year,  or 
by  both  such  fine  and  imprisonment  in  the  discretion  of  the  court.  Provided^ 
that  the  proper  action  to  enforce  the  provisions  of  this  section  may  be  com- 
menced before  any  commissioner,  judge,  or  court  of  the  United  States,  and 
such  commissioner,  judge  or  court  shall  proceed  in  respect  thereto  as  author- 
ized by  law  in  case  of  crimes  against  the  United  States.  Provided  further^  that 
whenever  in  the  opinion  of  the  Secretary  of  War  the  public  interests  require  it 
he  may  make  rules  and  regulations  to  govern  the  opening  of  drawbridges  for  the 
passage  of  vessels  and  other  water  crafts;  and  such  rules  and  regulations, 
when  so  made  and  published,  shall  have  the  force  of  law,  and  any  violation 
thereof  shall  be  punished  as  hereinbefore  provided. 

Extract  from  River  and  Harbor  Act  approved  September  19,  1890. 

Sec.  4.  That  section  nine  of  the  river  and  harbor  act  of  August  eleventh, 
eighteen  hundred  and  eighty-eight,  be  amended  and  reenacted  so  as  to  read  as 
follows : 

That  whenever  the  Secretary  of  War  shall  have  good  reason  to  believe  that 
^ny  railroad  or  other  bridge  now  constructed,  or  which  may  hereafter  be  con? 
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structed  over  any  of  the  navigable  water-ways  of  the  United  States  is  an  unrea- 
sonable obstruction  to  the  free  navigation  of  such  waters  on  account  of  insuffi- 
cient height,  width  of  spnn,  or  otherwise,  or  where  there  is  difficulty  in  passing 
the  draw-opening  or  the  draw  span  of  such  bridge  by  rafts,  steam  boats,  or 
other  water-craft,  it  shall  be  the  duty  of  the  said  Secretary,  first  giving  the 
parties  reasonable  opportunity  to  be  heard,  to  give  notice  to  the  persons  or 
corporations  owning  or  controlling  such  bridge  so  to  alter  the  same  as  to  ren- 
der navigation  through  or  under  it  reasonably  free,  easy  and  unobstrucced ; 
and  in  giving  such  notice  he  shall  specify  the  changes  required  to  be  made,  and 
shall  prescribe  in  each  case  a  reasonable  time  in  which  to  make  them.  If  at  the 
end  of  such  time  the  alteration  tias  not  been  made,  the  Secretary  of  War  shall 
forthwith  notify  the  United  States  district  attorney  for  the  district  in  which 
such  bridge  is  situated,  to  the  end  that  tiie  criminal  proceedings  mentioned  in 
the  succeeding  section  may  be  talcen. 

Sec.  5.  That  section  ten  of  the  river  and  harbor  act  of  August  eleventh, 
eighteep  hundred  and  eighty-eight,  be  amended  and  reenacted  so  as  to  read  as 
follows : 

That  if  the  persons,  corporations,  or  associations  owning  or  controlling  any 
railroad  or  other  bridge  shall,  after  receiving  notice  to  that  effisct  as  hereinbefore 
required  from  the  Secretary  of  War  and  within  the  time  prescribed  by  him, 
willfully  fail  or  refuse  to  remove  the  same,  or  to  comply  with  the  lawful  order 
of  the  Secretary  of  War  in  the  premises  such  persons,  corporation  or  association 
shall  be  deemed  guilty  of  a  misdemeanor  and,  on  conviction  thereof,  sliall  be 
punished  by  a  tine  not  exceeding  five  thousand  dollars,  and  every  month  such 
persons,  corporation,  or  association  shall  remain  in  default  in  respect  to  the 
removal  or  alteration  of  such  bridge  shall  be  deemed  a  new  offense,  and  sub- 
ject the  persons,  corporation,  or  association  so  ofi!ending  to  the  penalties  above 
prescribed. 

Sec.  6.  That  it  shall  not  be  lawful  to  cast,  throw,  empty  or  unlade,  or 
cause,  suffer,  or  procure  to  be  cast,  thrown,  emptied,  or  unladen,  either  from 
or  ouc  of  any  ship,  vessel,  lighter,  barge,  boat,  or  other  craft,  or  from  the 
shore,  pier,  wharf,  furnace,  manufacturing  establishments,  or  mills  of  any 
kind  wliatever,  any  ballast,  stone,  slate,  gravel,  earth,  rubbish,  wreck,  filth, 
slabs,  edgings,  sawdust,  slag,  cinders,  ashes,  refuse,  or  other  waste  of  any 
kind,  into  any  port,  road,  road-stead,  harbor,  haven,  navigable  river,  or  navi- 
gable waters  of  the  United  States  whii^h  shall  tend  to  impede  or  obstruct  navi- 
gation, or  to  deposit  or  place  or  cause,  suffer,  or  procure  to  be  deposited  or 
placed,  any  ballast,  stone,  slate,  gravel,  earth,  rubbish,  wreck,  filth,  slabs, 
edgings,  sawdust,  or  other  w^stts  in  any  ^iac^  or  ^(tual|on  oa  the  b^utv  of  any 
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navigable  waters  where  the  same  shall  be  liable  to  be  washed  into  such  navi- 
l^able  waters,  either  by  ordinary  or  high  tides,  or  by  storms  or  floods,  or  other- 
wise, whereby  navigation  shall  or  may  be  impeded  or  obstructed;  Provided^ 
That  nothing  herein  contained  shall  extend  or  be  construed  to  extend  to  the 
casting  out,  unlading,  or  throwing  out  of  any  ship  or  vessel,  lighter,  barge, 
boat,  or  other  craft,  any  stones,  rocks,  bricks,  lime,  or  other  materials  used,  or 
to  be  used,  in  or  toward  the  building,  repairing,  or  keeping  in  repair  any  quay, 
pier,  wharf,  weir,  bridge,  building,  or  other  work  lawfully  erected  or  to  be 
erected  on  the  banks  or  sides  of  any  port,  harbor,  haven,  channel,  or  navigable 
river,  or  to  the  casting  out,  unlading,  or  depositing  of  any  material  excavated 
for  the  improvement  of  navigable  waters,  into  such  places  and  in  such  manner 
as  may  be  deemed  by  the  United  States  ofHcer  supervising  said  improvement 
most  judicious  and  practicable  and  for  the  best  interests  of  such  improvements, 
or  to  prevent  the  depositing  of  any  substance  above  mentioned  under  a  permit 
from  the  Secretary  of  War,  which  he  is  hereby  authorized  to  grant,  in  any 
place  designated  by  him  where  navigation  will  not  be  obstructed  thereby. 

Skc.  7.  That  it  shall  not  be  lawful  to  build  any  wharf,  pier,  dolphin,  boom, 
dam,  weir,  breakwnter,  bulkhead,  jetty,  or  structure  of  any  kind  outside  estab- 
lished harbor-lines,  or  in  any  navigable  waters  of  the  United  States  where  no 
harbor-lines  are  or  may  be  established,  without  the  permission  of  the  Secretary 
of  War,  in  any  port,  roadstead,  haven,  harbor,  navigable  river,  or  other  waters 
of  the  United  States,  in  such  manner  as  shall  obstruct  or  impair  navigation, 
commerce,  or  anchorage  of  said  waters,  and  it  shall  not  be  lawful  hereafter  to 
commence  the  construction  of  any  bridge,  draw-bridge,  bridge  piers  and  abut- 
ments, causeway  or  other  works  over  or  in  any  port,  road,  roadstead,  haven, 
harbor,  navigable  river,  or  navigable  waters  of  the  United  States,  under  any 
act  of  the  legislative  assembly  of  any  State,  until  the  location  and  plan  of  such 
bridge  or  other  works  have  been  submitted  to  and  approved  by  the  Secretary 
of  War,  or  to  excavate  or  fill,  or  in  any  manner  to  alter  or  modify  the  course, 
location,  condition,  or  capacity  of  the  channel  of  said  navigable  water  of  the 
United  States,  unless  approved  and  authorized  by  the  Secretary  of  War;  Pro- 
vided, That  this  section  shall  not  apply  to  any  bridge,  bridge-draw,  bridge  piers 
and  abutments  the  construction  of  which  has  been  heretofore  duly  authorized 
by  law,  or  be  so  construed  as  to  authorize  the  construction  of  any  bridge, 
draw  bridge,  bridge  piers  and  abutments,  or  other  works,  under  an  act  of  the 
legislature  of  any  State,  over  or  in  any  scream,  port,  roadstead,  haven  or  har- 
bor, or  other  navigable  water  not  wholly  within  the  limits  of  such  State. 

Sec.  8.  That  all  wrecks  of  vessels  and  other  obstructions  to  the  navigation 
of  any  port,  roadstead,  harbor,  or  navigable  river,  or  other  navigable  waters 
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of  the  Unitei]  States,  which  may  have  been  permitted  by  the  owners  thereof  or 
the  parties  b}'^  whom  they  were  caused  to  remain  to  the  injury  of  commerce 
and  navigation  for  a  longer  period  than  two  months,  shall  be  subject  to  be 
broken  up  and  removed  by  the  Secretary  of  War,  without  liability  for  any 
damage  to  the  owners  of  the  same. 

Sec.  9.  That  it  shall  not  be  lawful  for  any  person  or  persons  to  t&ke  pos- 
session of  or  make  use  for  any  exclusive  purpose,  or  build  upon,  alter,  deface, 
destroy,  injure,  obstruct,  or  in  any  other  manner  impair  the  usefulness  of  any 
sea-wall,  bulkhead,  jetty,  dike,  levee,  wharf,  pier,  or  other  work  built  by  the 
United  States  in  whole  or  in  part,  for  the  preservation  and  improvement  of 
any  of  its  navigable  waters,  or  to  pravent  floods,  or  as  boundary  marks,  tide- 
gauges,  surveying-stations,  buoys,  or  other  established  marks,  nor  remove  for 
ballast  or  other  purposes  any  stone  or  other  material  composing  such  works. 

Sec.  10.  That  the  creation  of  any  obstruction  not  affirmatively  authorized 
by  law,  to  the  navigable  capacltj*  of  any  waters.  In  respect  of  which  the  United 
States  has  jurisdiction,  Is  hereby  prohibited.  The  continuance  of  any  such 
obstruction,  except  bridges,  piers,  docks  and  wharves,  and  similar  structures 
erected  for  business  purposes,  whether  heretofore  or  hereafter  created,  shall 
constitute  an  offense  and  each  week's  continuance  of  any  such  obstruction  shall 
be  deemed  a  separate  offense.  Every  person  and  every  corporation  which  shall 
be  guilty  of  creating  or  continuing  any  such  unlawful  obstruction  in  this  act 
mentioned,  or  who  shall  violate  the  provisions  of  the  last  four  preceding  sections 
of  this  act,  shall  be  deemed  guilty  of  a  misdemeanor,  and  on  conviction  thereof 
shall  be  punished  by  a  fine  not  exceeding  five  thousand  dollars,  or  by  imprison- 
ment (In  the  case  of  a  natural  person)  not  exceeding  one  year,  or  by  both  such 
punishments.  In  the  discretion  of  the  court,  the  creating  or  continuing  of  any 
unlawful  obstruction  In  this  act  mentioned  may  be  prevented  and  such  obstruc- 
tion may  be  caused  to  be  removed  by  the  injunction  of  any  circuit  court  exer- 
cising jurisdiction  In  any  district  In  which  such  obstruction  may  be  threatened 
or  may  exist;  and  proper  proceedings  in  equity  to  this  end  may  be  instituted 
under  the  direction  of  the  Attorney-General  of  the  United  States. 

Sec.  11.  That  it  shall  be  the  duty  of  officers  and  agents  having  the  super- 
vision, on  the  part  of  the  United  States,  of  the  works  In  progress  for  the 
preservation  and  improvement  of  said  navigable  waters,  and,  in  their  absence, 
of  the  United  States  collectors  of  customs  and  other  revenue  officers  to  enforce 
the  provisions  of  this  act  by  giving  information  to  the  district  attorney  of  the 
United  States  for  the  district  In  which  any  violation  of  any  provision  of  this 
act  shall  have  been  committed :  Provided^  That  the  provisions  of  this  act  shall 
not  apply  to  Torch  Lake,  Houghton  County,  Michigan. 
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iSGC  12.  That  aeetion  twelve  of  the  river  and  harbor  act  of  August  eleventh, 
eifii^hteen  hundred  and  eighty-eight,  be  amended  and  reenacted  8o  as  to  read  as 
follows : 

Where  it  is  made  manifest  to  the  Secretary  of  War  that  the  establishment  of 
harbor-lines  is  essential  to  (he  preservation  and  protection  of  harbors,  he  may, 
and  is  hereby  authorized,  to  cause  such  lines  to  be  established,  beyond  which 
no  piers,  wharves,  bulk-heads  or  other  works  shall  be  extended  or  depositF 
made,  except  under  such  regulations  as  may  be  prescribed  from  time  to  time 
by  him ;  and  any  person  who  shall  willfully  violate  the  provisions  of  this  sec- 
tion, or  any  rule  or  regulation  made  by  the  Secretary  of  War  in  pursuance  of 
this  section,  shall  be  deemed  guilty  of  a  misdemeanor,  and,  on  conviction 
thereof,  shall  be  punished  by  a  fine  not  exceeding  one  thousand  dollars,  or  im- 
prisonment not  exceeding  one  year,  at  the  discretion  of  the  court  for  each 
offense. 

From  Act  of  July  13,  1892. 

Sec.  5.  That  no  money  appropriated  for  the  improvement  of  rivers  and 
harbors  in  this  act  or  hereafter,  shall  be  expended  for  dredging  inside  of  har- 
bor-lines dulj'  established. 


OLD  COLONY  RAILROAD  BKIDGE. 

Statement  hy  W,  H.  BLrby^  Captain^  Corps  of  Engineers^  to  accompany  report 
on  the  hearing  of  November  5th  and  17th^  1891^  as  to  the  question  of  changes 
needed  in  the  Old  Colony  R.  Ji.  bridge  over  the  Seaconnet  river^  near  Tiverton^  R.  I. 


(The  Seaconnet  river  at  this  place  is  obstructed  by  two  bridges;  one,  a  high- 
way bridge  belonging  to  the  State  of  Rhode  Island,  and  the  other  a  railroad 
bridge  operated  by  the  Old  Colony  railroad.  The  cases  of  these  two  bridges 
are  so  radically  diflerent  that  a  separate  statement  is  submitted  for  each,  to 
avoid  otherwise  great  confusion  and  misunderstanding.) 


Brief  Skktch  of  Proceedings. 

By  letters  of  March  and  April,  1888,  three  long  petitions  (see  A  3  herewith), 
representing  about  360  persons  (one  petition  being  headed  by  John  W.  Davis, 
then  Governor  of  Rhode  Island,  and  followed  by  many  members  of  the  Rhode 
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Island  Legislature)  were  presented  to  the  U.  S.  Engineer  Department,  appeal- 
ing to  the  United  States  Government  for  aid  in  behalf  of  the  safe  and  free 
navigation  of  the  Seaconnet  river,  and  stating  that  in  the  opinion  of  the  signers 
this  bridge  should  be  provided  with  a  swing  draw  having  two  free  openings 
each  of  at  least  100  feet  clear  span  and  at  least  25  feet  depth.  These  petitions 
were  duly  forwarded  to  the  Secretary  of  War  and  are  now  on  file  in  either  the 
Engineer  or  War  Department  office.  At  that  date  Congress  had  merely  pro- 
vided legislation  (Section  8,  River  and  Harbor  Act  of  July  5,  1884)  to  cover 
such  aids  to  navigation  as  could  be  added  to  existing  bridges,  and  had  not 
provided  for  any  changes  in  the  width  and  depth  of  draw  openings.  Under 
such  circumstances  the  memorials  of  March  and  April,  1888,  resulted  only  in 
a  decision  of  the  Secretary  of  War,  under  date  of  May  12,  1888,  (1293  B,  Engr. 
Dept.— 1888)  by  which  the  Old  Colony  R.  R.  was  required  to  add  and  maintain 
on  each  side  of  the  bridge  and  also  on  each  side  of  the  draw  opening,  floating 
booms  of  about  5  feet  width,  3  feet  depth  and  200  feet  length,  as  guides  or 
fenders  to  vessels  passing  through  the  draw.  These  booms  have  remained  in 
us J until  the  present  date  (except  during  the  freezing  months  of  winter);  but 
they  have  been  found  to  be  about  as  troublesome  as  advantageous  to  passing 
vessels. 

Later  on,  the  River  and  Harbor  Act  of  August  11,  1888,  Section  9,  having 
authorized  the  Secretary  of  War  to  require  bridge  owners  to,  if  necessary,  alter 
their  bridges  in  such  manner  that  they  should  no  longer  be  obstructions  to 
navigation,  additional  memorials  were  sent  to  the  Secretary  of  War  between 
July,  1890,  and  March,  1891,  representing  over  500  persons  (citizens,  mer- 
chants, property  owners,  shippers,  schooner  captains  and  Yacht  Clubs)  and 
making  essentially  the  same  complaints  and  demands  as  those  of  1888  (7825, 
Engr.  Dept.,  1890;  and  1679,  1  to  61,  Engr.  Dept.,  1890;  1398,  War  Dept., 
1891).  By  this  time,  the  new  River  and  Harbor  Act  of  September  19,  1890, 
Sections  4  and  5,  had  increased  the  authority  of  the  Secretary  of  War  and  bad 
established  penalties  for  non-obedience  to  his  orders.  These  new  memorials 
therefore,  under  provision  of  this  new  Act  of  Congress,  and  circular  letter 
of  October  15,  1889,  from  the  War  Department,  and  G.  O.  No.  9  of  October  22, 
1889,  from  the  Engineer  Department,  were  by  letter  of  December  31,  1890, 
from  the  Chief  of  Engineers  (7825,  Engr.  Dept.,  1890;  1398,  B,  War  Dept., 
1891)  referred  to  the  Engineer  Office,  Newport,  R.  I.,  for  investigation  by 
Major  W.  R.  Livermore,  my  predecessor,  then  in  charge.  By  virtue  of  these 
instructions,  hearings  were  held  at  the  Engineer  Office  at  Newport,  R.  I.,  on 
February  24,  March  12,  March  27  and  April  11,  1891,  as  to  which,  all  the  in- 
terested parties  were  fully  notified.     At  these  hearings,  the  Old  Colony  R.  R., 
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as  well  as  all  parties  interested  in  the  river  navigation,  were  given  full  oppor- 
tunity to  present  their  views.  These  hearings  were  reported  to  the  War  De- 
partment by  letters  of  Major  Livermore  of  the  13th  and  22d  June,  1891,  (1679, 
62  and  71,  Engr.  Dept.,  1891 ;  1398,  B,  12  and  21,  War  Dept.,  1891,)  and  of  the 
(;hlef  of  Engineers  of  August  3,  1891,  (1679,  77,  Engr.  Dept.,  1891 ;  1398,  B, 
War  Dept.,  1891,)  in  which  it  was  recommended  that  the  Old  Colony  R.  R.  be 
required  to  provide  its  bridge  before  January  1,  1893,  with  a  draw  having  an 
opening  of  100  feet  width  in  the  clear.  There  appearing  some  slight  doubt  on 
the  part  of  the  Judge  Advocate  General's  Office  (1679,  78,  Engr.  Dept.,  1891 ; 
1398,  B,  27,  War  Dept.,  1891,)  as  to  whether  the  bridge  owners  had  received 
the  full  notice  required  by  law,  a  further  hearing  was  oi*dered  by  the  War  De- 
partment, September  16,  1891,  and  of  the  Engineer  Department,  September  21, 
1891,  (by  indorsement  on  papers  last  indicated,)  the  hearing  to  be  lield  in  ac- 
cord with  the  instructions  of  circular  letter  of  September  16,  1891,  from  tlie 
War  Department  and  G.  O.  No.  6  of  September  19,  1891,  from  the  Engineer 
Department.  Under  these  new  instructions,  hearings  were  held  at  the  En- 
gineer Office,  Newport,  R.  I.,  on  November  5  and  17,  1891,  and  at  the  State 
House,  Newport,  R.  I.,  on  November  17,  1891 ;  as  to  which  the  Old  Colony 
R.  R.  was  notified  in  due  form  through  its  President;  and  at  wtiich  the  R.  R., 
tiirough  its  President  and  counsel,  and  all  other  parties  or  persons  interested 
in  the  bridge  or  the  river  navigation,  were  given  full  opportunity  to  present 
their  views.  The  result  of  these  hearings  is  reported  herewith  accompanied 
by  copies  of  tlie  minutes  of  all  previous  hearings  and  by  all  written  documents 
submitted  at  tiiese  hearings  or  tliouglit  pertinent  thereto;  and  accompanied 
also  with  an  opinion  that  tiie  Old  Colony  R.  R.  has  now  without  doubt  re- 
ceived all  the  notice  required  by  law,  and  with  a  recommendation  that  ttie  Old 
Colony  R.  R.  be  required  to  provide  its  bridge  before  the  1st  of  July,  1894, 
with  a  draw  having  an  opening  of  at  least  100  feet  clear  width,  and  tiiat  they 
be  at  the  same  time  cautioned  that  the  needs  of  future  navigation  will  proba- 
bly soon  require  this  opening  to  be  deepened  to  25  feet  depth  at  low  water  and 
that  tlie  piers  and  abutments  of  the  draw  span  ouglit  to  be  constructed  accord- 
ingly. 

History  of  the  River  and  Old  Colony  R.  R.  Bridge. 

The  Seaconnet  River  is  an  arm  of  the  sea  between  the  Island  of  Rhode  Island 
and  the  main  land  in  the  vicinity  of  the  towns  of  Little  Compton  and  Tiverton, 
extending  from  the  ocean  to  Narragausett  Bay  around  the  head  of  the  island 
of  Rhode  Island,  and  mailing  naturally  a  deep  and  specially  safe  water  com- 
munication around  that  island  from  the  ocean  to  Narragansett  Bay  and  the 
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inland  cities  of  Providence,  Fall  River,  Taunton  and  the  intermediate  towns  of 
the  States  of  Rhode  Island  and  Massachusetts.  It  is  practically  an  Eastern 
arm  of  Narragansett  Bay.  The  entrance  from  the  ocean  is  unobstructed;  and 
a  clear,  broad  and  nearly  straight  <;hanne],  running  nearly  north  and  south,  and 
of  at  least  300  feet  width  and  23  feet  depth  extends  throughout  its  entire 
length,  the  river  itself  for  a  distance  of  about  11  miles  at  its  lower  (southern) 
end  having  a  width  of  about  1.25  miles  and  a  depth  of  up  to  35  feet,  and  for  a 
distance  of  about  1.5  miles  at  its  upper  end  having  a  widtli  of  about  a  sixth  of 
a  mile  and  a  depth  of  up  to  60  feet;  thus  offering  naturally  a  direct  and  deep 
outlet  to  the  ocean,  for  the  waters  of  Taunton  River  and  the  northeastern  por> 
tion  of  Narragansett  Bay.  The  onl}'  obstructions  to  its  free  navigation  are 
the  State  highway  bridge  and  the  Old  Colony  R.  R.  bridge,  both  at  its 
upper  (northern)  end  near  Tiverton.  (See  map  1679,  70,  Eugr.  Dept.,  1891; 
1398,  B,  20,  War  Dept.,  1891;  and  report  of  the  R.  I.  SUte  Commission  of 
1892,  G,  1,  herewith.)  The  construction  of  this  Old  Colony  R.  R.  bridge,  is 
said  to  have  been  originally  authorized  by  Sec.  3,  No.  11,  Acts  of  the  Rhode 
Island  General  Assembly  of  1846  in  a  grant  to  the  Newpoit  and  Fall  River 
Railroad  Co.,  extended  by  Section  5,  No.  3,  Act  of  1862,  by  which  the  railroad 
was  required  to  construct  and  maintain  in  their  bridge  a  suitable  draw  of  at 
least  33  feet  clear  width  (See  copy  of  these  Acts,  F,  9,  herewith,  as  furnished 
by  the  Railroad  Company).  The  date  of  the  actual  construction  of  this  bridge 
is  said  to  have  been  about  1860.  The  so-called  bridge  itself  is  a  causeway,  con- 
sisting of  a  solid  embankment  having  a  core  of  sand,  gravel  and  stone,  and  a 
facing  of  heavy  stone  rip-rap,  and  extending  completely  across  and  damming 
the  Senconnet  River,  with  the  exception  of  a  single  draw  span  opening  of 
about  33  feet  clear  width  and  about  10  feet  clear  depth  at  low  tide.  This  open- 
ing is  spanned  by  a  pair  of  open-built  iron  girders,  each  carrying  one  rail  of  a 
single  track  road,  the  girders  being  arranged  so  as  to  be  swung  to  one  side 
whenever  necessary  to  allow  the  passage  of  boats  through  the  draw  opening. 
The  river  channel  just  above  and  below  this  bridge,  is  about  a  quarter  of  a 
mile  wide  with  18  feet  depth,  and  has  about  a  sixth  of  a  mile  width,  w^ith  from 
30  to  50  feet  depth  (See  Report  of  Rhode  Island  State  Commissioners  of  1892, 
above  quoted;  and  U.  S.  Coast  Survey  Chart  No.  353;  and  map  1679,  70, 
Engr.  Dept.,  1891 ;  1398,  B,  20,  War  Dept.,  1891). 

At  my  last  visit  to  the  bridge,  the  abutments  of  the  draw-span  had  the  ap- 
pearance of  being  to  some  extent  undermined,  a  result  to  be  naturally  expected 
sooner  or  later  from  such  considerable  difference  in  head  of  water  on  the  two 
sides  of  the  bridge  and  from  such  rapid  currents  through  the  draw  opening, 
as  arc  caused  by  the  small  size  of  the  existing  opening. 
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Hydraulic  and  Engineering  Considerations. 

Up  to  the  date  (about  1860)  of  the  construction  of  the  railroad  bridge  across 
the  Seaconnet  Klver,  the  other  bridge  (the  State  bridge)  did  not  offer  any 
special  (See  p.  82  of  F,  herewith)  obstruction  to  the  navigation  of  its  time.  By 
reference  to  the  U.  S.  Coast  Survey  tide  tables,  it  will  be  seen  that  the  difter- 
ence  of  times  between  high  tide  in  the  Seaconnet  River  below  the  bridge,  and  in 
Narragansett  Bay  just  above  the  bridge  is  only  about  10  minutes ;  and  the  corre- 
sponding interval  at  low  tides  Is  only  about  15  minutes;  so  that  all  day 
long,  excepting  at  times  of  special  winds,  the  heights  of  water  on  the  two 
sides  of  the  bridge  were  approximately  equal,  or  at  the  most  but  very  slightly 
different.  The  flow  of  water  through  the  bridge  opening,  as  caused  by  the 
tide,  was  therefore  comparatively  slight.  A  heavy  northerly  or  southerly 
wind  might  of  course  bank  up  the  water  temporarily  on  one  or  the  other  side, 
and  then  cause  a  considerable  difference  of  head  of  water,  and  a  consequent 
considerable  current  through  the  draw  opening;  but  such  effect  would  be  but 
temporary  and  would  mainly  disappear  soon  after  the  temporary  blow  was 
completely  over.  At  the  worst,  there  would  always  be  a  time,  once  every  change 
of  tide,  that  is  once  every  six  or  eight  hours,  when  the  water  would  stand  at 
equal  height  on  both  sides  of  the  bridge,  when  the  current  would  therefore 
disappear,  and  when  the  vessels  could  consequently  pass  through  the  draw 
without  difficulty.  Moreover,  the  vessels  of  that  epoch  being  far  smaller 
than  to-day,  their  passage  through  the  narrow  draw  was  far  safer  than  other- 
wise. But  by  the  construction  of  the  railroad  bridge  the  conditions  were  mate- 
rially changed.  A  reference  to  the  Coast  Survey  map  (1G79,  70,  Eiigr.  Dept., 
1691;  1398,  B,  20,  War  Dept.,  1891,)  will  show  at  a  glance  that  the  second 
bridge  converted  the  intermediate  waterway  (with  Its  connecting  "Cove") 
into  an  enclosed  pond  of  over  half  a  square  mile  In  aren,  all  of  which  to  a 
height  or  depth  of  about  3  feet  (the  rise  and  fall  of  the  tide)  must  be  tilled 
twice  a  day  (every  tide)  and  emptied  twice  a  day,  through  the  three  small 
openings  (only  about  100  feet  combined  total  length)  of  the  two  bridges.  The 
natural  result,  as  may  be  verified  by  any  one,  at  either  draw,  any  day,  has 
been  that  during  the  greater  part  of  each  day,  these  draw  openings  resemble 
mill  races  through  which  a  vessel  can  pass  with  difficulty  and  rarely  without 
danger.  Bearing  this  point  in  mind,  there  Is  nothing  surprising  in  the  state- 
ments of  complainants  that  sailing  vessels  have  been  carried  by  the  tide  across 
the  abutments  and  wrecked  thereon,  or  that  steamboats  have  sometimes  tried 
SIX  or  seven  times,  without  success,  to  get  through,  and  failed,  and  have  had 
to  wait  two  or  more  hours  before  the  current  plackened  enough  to  lot  them 
through.     Such  conditions  as  these  make  it  imperative  that  draws  should  be 
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at  least  twice  as  wide  as  the  outside  width,  aud  much  deeper  thaa  the  draft  of 
the  vessels  using  them  (see  also  1679,  65  Engr.  Dept.,  1S91, 139S,  B.  15,  War 
Dept.,  1891).  Further,  the  bottom  of  the  draw  opening  being  of  rock,  and  form- 
ing a  narrow  sill  across  the  channel  between  the  portions  of  much  greater  depth, 
the  depth  should  be  from  three  to  five  feet  greater  than  if  this  bottom  were 
extensive,  level  and  sandy,  to  make  allowances  for  occasional  excessive 
plunging,  or  '•^  scend,*'  of  the  boats,  and  for  the  dangerous  character  of  the 
bottom. 

Moreover,  any  strong  wind  banking  up  the  water  on  one  side  of  the  one 
bridge,  will  make  such  a  difference  in  the  heads  of  water  at  the  two  bridges, 
and  such  a  consequent  difference  in  the  times  of  slack  water  in  their  draws 
that  a  vessel,  after  waiting  several  hours  to  get  through  the  first  bridge,  may 
readil}'  find  itself  obliged  to  wait  several  hours  more  until  the  next  change  of 
tide  before  being  able  to  pass  through  the  second  bridge  (see  p.  2  of  1679,  69 
Engr.  Dept.,  1891 ;  1398,  B.  19,  War  Dept.,  1891).  This  trouble  may  even  occur  on 
a  perfectly  calm  and  fair  day  (see  p.  1  of  1679,  65  Engr.  Dept.,  1891 ;  1398,  B. 
15,  War  Dept.,  1891).  Such  possibilities  need  no  proof,  but  merely  assertion; 
as  they  are  self-evident  to  an  engineer  as  soon  as  his  attention  is  called  thereto. 
These  adverse  conditions,  as  they  exist  at  present,  are  almost  entirely  due  to 
the  solid  construction  of  the  second  bridge  (the  R.  R.  bridge);  and  this  result 
might  have  been  easily  predicted  by  any  one  who  had  given  the  slightest 
thought  to  the  subject.  It  is  quite  natural  that  the  members  of  the  Rhode 
Island  Assembly  of  1846  and  1862,  not  being  engineers  by  profession,  should 
not  have  considered  this  question ;  but  it  is  hardly  possible  to  imagine  that 
these  results  were  not  foreseen  and  fully  comprehended  by  the  engineer  of  the 
railroad  company  at  the  time  of  construction  of  the  bridge  in  1860,  railroad 
companies  in  New  England  at  that  date,  as  now,  being,  through  the  nature  of 
their  work,  obliged  to  use  the  best  engineering,  as  well  as  legal,  talent  that 
money  can  hire.  The  Act  of  1846  of  the  Rhode  Island  Assembly  (see  Section 
3  of  the  copy  herewith)  gave  the  R.  R.  permission,  if  it  so  chose  to  do,  to 
make  a  crossing  of  the  river  overhead,  or  upon  the  side  of  the  existing  State 
Bridge;  which  method  of  crossing  would  have  obviated  all  the  subsequent 
trouble  from  ponding  such  a  large  volume  of  water,  would  have  much  simplified 
the  question  of  draws  and  river  navigation,  and  would  have  strengthened 
both  bridges.  Under  such  circumstances  the  separate  construction  of  the 
second  bridge  by  the  R.  R.  makes  it  responsible  for  all  the  bad  results  that 
have  followed;  and,  as  a  matter  of  equity,  in  my  opinion,  it  is  the  owners  of 
the  railroad,  if  any  one,  that  should  be  obliged,  first  and  most  thorouglily,  to 
repair  the  damage  that  the  railroad  causeway  has  caused  to  the  navigaliou  uf 
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this  river;  and  the  present  R.  R.  company  ought  to  be  prepared  to  shoulder 
the  disadvantages,  along  with  the  advantasces,  of  its  predecessor's  powers  and 
privileges.  In  order  to  completely  restore  the  navigational  facilities  of  this 
river  to  its  original  good  condition,  as  It  was  before  the  R.  R.  causeway  whs 
built,  this  causeway  should  be  cut  down  to  low  water  level  over  its  entire 
length,  and  the  upper  portion,  thus  removed,  should  be  replaced  by  open  trestle 
work,  or  by  long  spans  resting  upon  isolated  piers.  However,  a  portion  of 
this  work,  say  openings  of  from  300  to  600  feet  total  length,  will  probably  be 
sufficient  for  the  needs  of  the  navigation  of  the  next  ten  or  more  years.  In 
my  opinion,  a  movable  draw  having  a  clear  opening  of  100  feet  and  a  depth  of 
25  feet  of  water  at  low  tide,  is  certainly  the  smallest  single  draw  consistent  with 
safety  for  vessels  of  the  present  day  attempting  to  pass  up  and  down  the 
Seaconnet  river  through  this  railroad  bridge  under  ordinary  conditions  of  wind 
and  tide  Ht  the  present  date;  and  also,  in  my  opinion,  the  railroad  company 
should  be  prepared  to  supplement  this  opening  at  an  early  date  with  two  addi- 
tional  trestle  work  openings,  cut  down  to  low  tide  level,  and  of  at  least  100  feet 
length  each,  one  near  each  shore.  In  my  opinion,  any  increase  of  opening  at 
the  railroad  bridge  alone  will  tend  to  restore  the  former  better  conditions  of 
the  river  navigation,  even  should  nothing  be  done  at  the  State  bridge;  and, 
therefore,  the  railroad  company  should  In  justice  be  required  to  commence  the 
work  Immediately  on  the  100-feet- width  draw  opening  of  its  own  bridge, 
whether  or  not  any  work  be  ever  done  at  the  State  bridge. 

As  regards  the  difficulties  of  construction  of  such  a  draw  of  100  feet  clear 
width  and  25  feet  depth  at  low  tide,  I  can  see  no  excessive  trouble  for  first  class 
railroad  engineers  of  the  present  day.  The  existing  foundations  of  the  original 
(and  present)  causeway  should  by  this  time  be  so  compacted  and  solidified  as  to 
make  an  excellent  foundation  for  the  new  piers  and  abutments.  The  800  feet 
width  of  navigable  channel  at  this  part  of  the  river  will  allow  of  the  construc- 
tiun  of  a  new  draw  In  comparatively  shoal  water  and  without  disturbing  the 
old  draw,  and  it  would  in  my  opinion  be  quite  possible  to  build  the  new  piers 
and  abutments  without  for  more  than  a  few  days  interfering  with  the  regular 
traffic  of  the  railroad. 

As  to  the  time  needed  for  the  construction  of  a  new  draw,  the  original  notice 
allowed  about  15  months  from  the  time  of  the  hearing;  and  the  railroad  com- 
pany had  no  objection  to  ofier  to  this  at  that  time.  In  order  that  they  should 
have  an  approximately  equal  period  of  working  time  from  the  present  date 
(allowing  for  a  possible  stoppage  of  work  by  the  severe  winters  of  this  local- 
ity) I  think  they  should  be  given  until  the  1st  of  July,  1894^  this  allowance  of 
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time  being  also,  in  my  opinion,  a  reasonable  one  for  the  constructiou  of  the 
work  to  be  required. 

Arguments  in  Favor  op  Larorr  Draws. 

With  only  two  exceptions  (that  of  the  Business  Men*s  Association  of  New- 
port, K.  I.,  and  the  Old  Colony  railroad)  all  persons  concerned,  on  both  sides 
of  the  question,  are  unanimous  in  asking  for  the  widening  of  the  draw  open- 
ing of  this  bridge. 

Petitions. 

The  following  is  the  list  of  the  principal  petitioners : 

March^  1888.-1).  T.  Church  and  about  90  others  of  Tiverton  and  Provi- 
dence (see  A,  3,  herewith),  (Tiverton  being  one  of  the  four  towns  responsible 
for  the  repair  of  the  bridge). 

24  March^  1888.— John  W.  Davis  (then  governor  of  Rhode  Island)  and  about 
100  others,  of  Providence  and  other  places  (including  many  members  of  the 
Rhode  Island  legislature),  (see  A,  3,  herewith). 

April,  1555.— Town  council  and  about  170  others  of  Little  Compton,  R.  I. 
(see  A,  3,  herewith).  (Little  Compton  being  one  of  the  four  towns  responsible 
for  the  repair  of  the  bridge.) 

The  above  (about  360  in  number)  unite  in  asking  for  two  draw  openings,  each 
100  feet  wide  and  25  feet  deep. 

23  July,  1890.— D.  T.  Church  and  about  70  other  citizens  of  Tiverton  and 
Portsmouth.  About  190  masters,  pilots,  and  crew  of  boats  using  Seaconnet 
river.  The  commodore  and  about  50  members  of  Fall  River  Yacht  Club.  The 
commodore  and  about  60  members  of  Rhode  Island  Yacht  Club  (see  7825, 
Engr.  Dept.  1890;  1398,  B,  2,  War  Dept.  1891). 

The  above  (about  370  in  number)  united  in  saying  that  steamers,  sloops  and 
schooners  have  been  seriously  damaged,  and  men  drowned,  on  account  of  this 
bridge  draw;  and  that  it  takes  from  Ave  to  six  hours  to  get  through  one 
bridge,  and  from  ten  to  twelve  hours  to  get  through  both  bridges,  and  that 
this  bridge  is  an  obstruction  to  navigation  and  danger  to  life. 

14  March,  i5i?i.— Julius  A.  Petty,  captain  of  steamer  "Queen  City,"  for- 
merly schooner  captain,  states  his  jjersonal  knowledge  of  loss  of  life,  damage 
to  boats,  and  loss  of  time  caused  by  this  bridge.  (See  1679,  4,  Engr.  Dept. 
1891 ;  1398,  5,  War  Dept.  1891.) 

March,  April  and  May,  1891. — Sixty -two  captains,  masters,  pilots,  of  steam- 
ers and  schooners  by  circular  letter,  claim  that  on  account  of  the  obstructions 
of  these  bridges  they  are  forced  to  go  around  another  way,  thereby  losing  up 


HARBOR   commissioners'   REPORT.  27 

to  14.5  miles  in  distance  whenever  sailing  from  Narragansett  bay  to  the  east, 
or  returning.  (See  1679,  8  to  61,  Engr.  Dept.  1891,  and  1614,  1  to  12,  Engr. 
Dept.  1892;  1398,  B,  1  to  11,  War  Dept.  1891;  1398,  6  to  48,  War  Dept.  1891 ; 
and  1640,  1  to  8,  War  Dept.  1892.) 

24  February  and  11  Aprils  I^P7.— Committee  of  complainants;  ASk  for  two 
draw  openings,  each  100  feet  wide  by  25  feet  draft.  (See  1679,  63-64,  Engr. 
Dept.  1891;  1398,  B,  13-14,  War  Dept.  1891.) 

23  March^  i^Pi.~ William  Reed,  Jr.,  and  about  100  others,  claiming  to  rep- 
resent $1,000,000  of  capital  invested  in  shipping  and  real  estate  affected  by  the 
bridge,  ask  for  greater  depth,  and  100  feet  width  of  draws.  (See  1679,  73,  Engr. 
Dept.  1891 ;  1398,  B,  23,  War  Dept.  1891.) 

Statements  at  Hearings  and  Sinck. 
Extent  of  Biver  Travel, 

Present  Travel, — Of  course  the  present  travel  is  not  as  great  as  it  would  be 
if  there  were  no  obstructions.  One  regular  steamer  and  occasional  excursion 
steamers  run  duifng  the  summer  from  Providence  and  other  parts  of  Narra- 
gansett bay  through  the  bridge  to  the  mouth  of  the  Seacounet  river,  and  this 
travel  is  stated  at  over  17,000  passengers  in  a  single  season.  (See  D,  here- 
with.) 

Schooners  and  sail  boats  use  this  route  a  little,  but  as  little  as  possible  at 
present,  on  account  of  its  difficulties,  delays  and  danger. 

The  combined  travel  is  still  enough  to  be  ver}'  evident;  and  enough  so  that 
one  insurance  company  alone  (see  A,  herewith)  claims  to  carry  $200,000  insur- 
ance on  vessels  and  cargoes  passing  througli  the  bi'idges. 

Probable  Future  Travel.  —  As  stated  under  the  heading  of  "History  of 
Bridge,"  the  Seaconnet  river  was  and  is  naturally  one  of  the  outlets  of  Narra- 
gansett bay,  and  is  naturally  by  far  the  easiest  and  shortest  route  for  vessels 
going  from  the  Taunton  river  and  upper  Narragansett  bay  to  Nantucket  sound 
and  the  east.  The  saving  in  distance  (measured  on  Coast  Survey  charts)  is  at 
least  3  miles  in  case  of  vessels  coming  from  or  going  to  Providence,  4  miles  in 
case  of  Warren,  G  miles  in  case  of  Bristol,  12  miles  in  case  of  Coles  river.  Fall 
River,  Somerset,  Dighton  and  Taunton,  and  14  miles  in  case  of  Tiverton;  all 
of  these  places  being  important  shipping  points.  The  Taunton  river  alone  has 
a  commerce  of  at  least  400,000  tons  or  $6,000,000  per  annum  (see  p.  61G,  Annual 
Report,  Chief  of  Engitieers,  for  1892).  Fall  River  also  has  a  very  large  com- 
merce by  schooners  as  well  as  by  steamer.  At  Tiverton  is  the  very  large 
fishing  station  of  the  Church  Brothers,  so  large  as  to  use  elevators  capable  of 
loading  1,000  barrels  of  fish  per  hour  (see  p.  35,  herewith),  that  use  8  fishing 
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Steamers  of  60  to  160  feet  length,  from  8  to  15  feet  draft,  and  from  16  to  4o 
feet  width  over  all  (see  p.  5  D,  herewith),  and  a  large  part  of  whose  work  is 
done  eastward  of  the  Seaconnet  river.  The  possible  loss  per  season  to  them  alone 
is  shown  by  the  computation  that  50  round  trips  for  each  of  8  steamers  at  14 
miles  extra  route  each  way,  making  nearly  12,000  extra  miles,  costing  from, 
say  $2,000  to  $12,000,  according  to  circumstances.  They  claim  for  themselves 
during  1888,  1889  and  1890,  an  extra  distance  thus  traveled  by  their  8  steamers 
of  20,000  miles,  and  their  total  loss  by  extra  travel  and  by  time  taken  from 
actual  work  on  the  fishing  ground,  as  $30,000  annually  (see  A,  4,  herewith). 

Over  60  boat  captains  and  pilots  nave  already  made  iudlvidiuil  statements 
(see  references  under  head  of  ^^ Petitions'')  that  they  are  forced  about  14  miles 
out  of  their  route  every  trip  to  this  vicinity. 

The  Fall  River  Yacht  Club  (through  Mr.  Bui*dick)  and  the  Rhode  Island 
Yacht  Club  (through  Mr.  Janes),  representing  125  yachts,  and  some  of  from  9 
to  12  feet  draft,  claim  that  the  present  bridges  obstruct  their  use  of  the  river, 
and  oblige  them  to  go  around  instead  of  through  this  river ;  that  a  yacht's  loss 
of  time  often  carries  with  it  a  financial  loss;  that  such  loss  has  already  been 
recognized  legally ;  and  that,  therefore,  the  yacht  clubs,  as  a  sort  of  secondary 
commerce,  are  entitled  to  some  considerations  in  matters  of  river  travel  (see 
D,  herewith,  and  specially  1679,  69,  Engr.  Dept.  1891;  1398,  B,  19,  War  Dept. 
1891). 

It  is  not  merely  the  extra  distance  in  miles  of  travel  that  causes  the  protest 
of  boat  captains  against  being  obliged  to  go  around  Newport  island  instead  of 
through  the  iScaconnet  river;  but  it  is  more  especially  the  fact  that  the  sliorter 
route  often  avoids  head  winds,  cross  tides,  the  dangerous  Brenton  reefs  (at  S. 
W.  of  island),  and  exposure  to  the  worst  seas  of  this  part  of  the  coast.  On 
this  account  the  short  cut,  via  Seaconnet  river,  would  save  not  merely  14  miles 
of  travel,  but  often  a  whole  day's  delay  of  waiting  for  favorable  winds  and 
tides,  or  of  fighting  against  adverse  ones.  This  may  readily  be  seen  by  an  in- 
spection of  the  Coast  Survey  charts.  Certainly,  the  Seaconnet  river  route 
would  be  considerably  used  by  schooners  and  small  boats,  both  of  commerce 
and  pleasure,  if  there  were  an  easy  passage  for  them  through  the  bridges. 

Damage  already  Caused. — Accidents  and  delays  to  boats  have  been  referred 
to  at  all  hearings  and  denied  by  no  one.  Amongst  these  so  reported  tlie  fol- 
lowing are  prominent ; — 

The  steamer  ^* Queen  City"  has,  on  occasion,  had  to  make  five  consecutive 
attempts  at  running  through  the  draw  before  succeeding,  and  only  then  after 
twice  being  flung  in  upon  the  piers  or  abutments  by  the  swift  currents  and 
eddies.    (See  D,  herewith).    Mr.  Angell  (see  A,  herewith)  reports  having  his 
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schooner  stove  in ;  Capt.  Pettey,  his  schooner  sunk  in  the  draw  (see  A,  here- 
with; also  1679,  4,  Engr.  Dept.  1891;  1398,  6,  War  dept.  1891);  and  Cupt. 
Macomber,  once  his  schooner  having  its  stem  knoclied  off,  and  at  another  time 
having  her  planking  stove  in  and  timbers  broken  (see  1679,  6,  Engr.  Dept. 
1891 ;  1398,  4,  War  Dept.  1891).  And  at  least  one  man  has  been  drowned  in 
the  draw  through  the  capsizing  of  his  boat  by  the  swift  current  (see  1679,  4, 
Engr.  Dept.  1891;  1398,  5,  War  Dept.  1891.) 

The  adjacent  town  of  Tiverton,  by  special  letter  from  its  town  council  (see 
E,  6,  herewith),  asks  for  a  wider  and  deeper  draw ;  and  the  city  of  Newport, 
through  its  mayor  at  the  hearings  (see  p.  45  of  F,  herewith)  states  that  prop- 
erty and  life  are  imperilled  by  the  bridge. 

The  State  of  Khode  Island,  through  a  representative  of  its  Bridge  Commis- 
sion, states  that  commerce  and  life  are  endangered  (see  p.  3  of  O,  herewith); 
and  later  the  Bridge  Commissioners  as  a  body,  in  their  special  report  to  the 
General  Assembly  of  Khode  Island  (see  p.  5  and  7  of  G,  1,  herewith ;  also  1679, 
67,  Engr.  Dept.  1891 ;  1398,  B,  17,  War  Dept.  1891),  and  in  speaking  of  their 
own  bridge,  state  further  that  ^^It  is  a  notorious  fact  that  this  bridge  is  a 
serious  *  •  •  ♦  obstruction  to  ♦  ♦  ♦  ♦  navigation  #  ♦  *  ♦  and 
an  injury  to  the  commercial  and  maritime  interests  of  the  people  *  i*  *  * 
and  is  a  source  of  danger  to  life  and  property  *  *  *  *  and  practically 
closes  the  Seaconnet  river  to  navigation,^'  adding  that  ^^The  Old  Colony  railroad 
bridge  *  *  *  *  is  a  still  worse  obstruction,"  and  adding  also  that  ^^Tho 
Old  Colony  railroad  bridge  is  mentioned  *  *  *  *  because  at  the  hearings 
the  officials  and  representatives  of  the  Old  Colony  Bailroad  Company  at- 
tempted to  Justify  the  leaving  of  their  bridge  in  its  present  condition,  under 
cover  of  the  Stone  (State)  bridge  being  left  as  it  is  by  the  State  *  *  *  * 
(see  pps.  7-8  of  G,  1,  herewith). 

Admissions  by  the  Bridge  Owners. 

At  none  of  the  hearings  ban  any  one  attempted  to  deny  or  disprove  an}'  of 
the  statements  of  the  complainants  as  to  the  actual  damages  or  delays  caused 
to  steamers  and  schooners  by  this  bridge. 

Arguments  Against  any  Changes. 

The  main  protests  against  the  proposed  changes  are  naturally  those  of  the 
railroad  company,  and  these  are  naturally  mainly  based  upon  the  cost  of  such 
change.  The  claims  of  the  railroad  company  are  shown  in  detail  in  the  minutes 
of  the  various  hearings,  and  also  in  special  written  statements  (see  1679,  66, 
Engr.  Dept.  1891 ;  1398,  B,  16,  War  Dept.  1891 ;  also  pps.  1  to  4  of  B ;  E,  4 ;  and 
pps.  10  to  43  of  F ;  all  herewith).    They  may  be  briefly  summarized  as  follows : 


30  HARBOR   commissioners'   REPORT. 

1.  That  the  River  and  Harbor  Act  of  1890,  so  far  as  it  delegates  to  the 
Secretary  of  War  certain  powers  over  commerce  and  bridge  obstruetioD  is  un- 
constitutional (see  page  3  of  E,  4,  herewith). 

2.  That  this  bridge  is  a  structure  legalized  by  the  State  of  Rhode  Island 
and  within  its  own  territory,  and  cannot  be  removed  except  by  process  of  law 
and  with  compensation  for  damages  caused  by  its  removal  (see  p.  3  of  E,  4; 
pps.  12  and  33-4  of  F;  and  also  F,  9  and  F,  10;  all  herewith). 

3.  That  the  proceedings  thus  far  on  the  part  of  the  United  States  are  legally 
invalid,  because  the  hearings  are  not  those  contemplated  in  the  River  and  Har- 
bor Act  of  19  September,  1890,  not  having  been  held  before  the  Secretary  of 
War  in  person ;  and  also  because  the  testimony  has  not  been  sworn  to  (see  pps. 
10  to  14,  41  to  43,  and  96  of  F;  and  p.  1  of  E,  4,  herewith). 

4.  That  the  required  draw  is  wholly  out  of  proportion  to  the  needs  of  pres- 
ent or  any  probable  future  commerce  of  the  Seaconnet  river  (see  p.  2  of  E,  4, 
herewith). 

6.  That  so  large  a  draw  would  be  impracticable  and  dangerous  (see  p.  2  of 
E,  4,  herewith). 

6.  That  its  cost  would  be  very  great,  not  less  than  $400,000  (see  p.  2  of  E, 
4;  also  pps.  35-36  of  F,  herewith). 

7.  That  the  suspension  of  all  railroad  traffic  during  the  draw  construction 
would  be  very  long  (at  least  one  year),  and  very  inconvenient  to  the  adjoining 
cities  (see  p.  3  of  E,  4,  herewith). 

8.  That  any  change  of  the  railroad  bridge  would  be  useless  until  after  a 
corresponding  change  were  made  in  the  State  bridge  (see  p.  1  of  B ;  p.  12-13 
of  F;  herewith). 

In  only  one  of  these  points,  the  7th,  did  the  railroad  receive  any  support 
from  any  one  else.  In  this  case,  the  Business  Men^s  Association  of  Newport, 
R.  I.  submitted  resolutions  (see  p.  88  of  F,  herewith;  also  1679,  83,  Engr. 
Dept.  1891 ;  1398,  B,  31,  War  Dept.  1891)  protesting  against  any  change,  on  ac- 
count of  the  inconvenience  to  the  city;  but  the  value  of  this  protest  is  much 
diminished  from  the  fact  that  this  association  is  merely  a  social  club  (not  a 
Board  of  Trade),  is  not  the  only  club  of  business  men  in  the  city,  and  has  no 
data  on  which  to  base  any  definite  statistics  of  commerce  (see  F,  7,  herewith), 
that  its  resolutions  were  passed  by  a  vote  of  only  16  to  10  (2  being  guests  and 
1  other  being  an  official  of  the  Old  Colony  railroad)  at  a  meeting  where  about 
100  were  said  to  be  present  from  an  association  numbering  over  160  members 
(see  pps.  86,  87,  95,  56  and  57  of  F,  herewith),  and  that  even  this  action  was 
based  mainly  upon  the  just  published  statement  of  the  Old  Colony  railroad 
(see  p.  3  of  E,  4    and  p.  56  of  F)  that  the  bridge  would  cost  9400,000,  and 
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would  involve  the  suspension  of  all  direct  railroad  connection  with  Newport 
for  an  entire  year. 

The  points  of  these  arguments  will  be  taken  up  by  me  in  succession,  for 
discussion  in  detail. 

As  to  the  first  point,  that  concerning  the  right  of  delegation  of  authority  by 
Congi-ess  to  the  Secretary  of  War ;  this  right  appears  by  the  phraseology  of 
the  Biver  and  Harbor  Acts  of  several  years  past  to  be  one  claimed  by  Con- 
gress, and  therefore  to  be  enforced  until  pronounced  unconstitutional  by  the 
Supreme  Court. 

As  to  the  second  point,  that  of  shelter  behind  State  laws ;  a  glance  at  the 
Coast  Survey  charts  will  show  that  the  Seacounet  river  is  one  of  the  navigable 
waters  of  the  United  States  (in  contradistinction  to  tliat  of  the  State  of  Bhode 
Island)  according  to  the  long  established  definition  of  the  Supreme  Court 
(Treasury  Decisions  1618  in  1873,  4376  in  1880,  Navigation  Laws  of  the  United 
States,  1886,  page  150),  being  one  that  ^^  Forms  in  its  ordinary  condition,  by 
itself  or  by  uniting  with  other  waters,  a  continued  highway  over  which  com- 
merce is  or  may  be  carried  on  with  other  States  and  foreign  countries  in  the 
customary  modes  in  which  such  commerce  is  conducted  by  water;"  so  that 
the  lights  of  the  State  are  therefore  those  of  mere  temporary  occupanc}'  of 
the  channel  bottom,  allowable  only  so  long  as  it  does  not  interfere  with  the 
rights  of  navigation.  The  inter-State  (and  therefore  the  United  States)  char- 
acter of  this  particular  water  way  is  specially  testified  to  by  the  Rhode  Island 
State  Commissioners  in  their  special  report  on  the  adjacent  State  bridge,  made 
to  the  Rhode  Island  State  Assembly  in  January,  1892  (see  last  three  lines  page 
8  of  G,  1,  herewith). 

As  to  the  third  point,  the  validity  of  the  hearings;  these  hearings  have 
been  conducted  in  strict  compliance  with  the  instructions  of  IG  September, 
1891,  from  the  oflice  of  the  Secretary  of  War,  and  of  General  Order  Xo.  6,  of 
19  September,  1891,  from  the  office  of  the  chief  of  engineers.  As  regards  the 
question  of  a  hearing  before  the  Secretary  of  War  in  person ;  it  was  the  opinion 
of  the  Judge  Advocate  GeneraPs  Office,  under  date  of  3  September,  1891  (see 
p.  4  of  1679,  78,  Engr.  Dept.  1891 ;  1398,  B,  27,  War  Dept.  1891),  that  such  per- 
sonal hearing  in  the  first  instance  was  'impracticable,''  and  that  mainly  for 
such  reason  ''All  the  information  furnished  and  views  advanced  by  the  parties 
should  be  in  writing,"  in  order  that  it  should  be  in  shape  to  later  receive  the 
individual  or  personal  consideration  of  the  Secretary  of  War.  As  regards  the 
question  of  "sworn"  testimony;  there  might  in  the  case  of  some  bridges  be 
some  doubt  as  to  the  accuracy  of  statements ;  but  in  this  case,  as  far  as  con- 
cerns statements  as  to  the  unreasonableness  of  the  bridge  obstruction,  the 
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records  of  the  various  hearlugs  show  that  *^  The  serious  and  permanent  ob- 
struction to  navigation/^  and  ^'The  danger  to  life  and  property  '^  offered  by 
this  bridge,  is  a  *^  notorious  fact,'^  and  ^*  uncontroverted  at  the  hearings,'^  so 
much  so,  in  fact,  that  the  Rhode  Island  State  Commission  do  not  hef^itate  to 
use  these  very  words  in  their  own  official  report  to  the  State  Assembly  (see  p. 
5  and  7  of  G,  1,  herewith ;  and  as  far  as  concerns  other  statements,  such  state- 
ments are  usually  either  of  such  nature  that  their  mere  statement  makes  them 
self-evident  (see  points  under  the  heading  of  Hydraulic  and  Engineering  Con- 
siderations), or  they  are  of  the  nature  of  opinions  which  must,  even  if  sworn 
to,  be  weighed  and  qualified  by  the  Secretary  of  War  in  passing  Judgment 
upon  the  main  question  at  Issue. 

As  to  the  fourth  point,  the  question  of  relative  value  and  needs  of  the  two 
varieties  of  travel,  that  over  the  bridge  and  that  through  the  draw;  the  ques- 
tion is  naturally  one  of  technical  opinion.  The  amount  of  present  and  future 
travel  and  damage  to  past  navigation  has  been  elaborated  already  by  me,  under 
the  head  of  ^'Arguments  in  Favor  of  larger  Draws,"  and  so  need  not  be  re- 
peated here. 

As  to  the  amount  and  value  of  the  railroad  traffic;  the  president  himself  of 
the  road  states  that  ^^  Its  business  is  small,"  that  this  is  the  case  of  an  unim- 
portant railroad,  and  alludes  to  Its  ^Might  traffic"  (see  1679,  66,  Engr.  Dept. 
1891 ;  1398,  B,  16,  War  Dept.  1891).  The  manager  of  the  iV>ad  states  that  their 
normal  travel  Is  12  trains  per  day  (see  page  1  of  B,  herewith).  Their  time 
tables  show  at  present  an  average  of  6  passenger  trains  each  way  daily  on 
week  days,  and  1  train  each  way  on  Sundays.  Though  specially  asked  to  sub- 
mit statements  of  the  amount  of  their  business  over  the  road,  they  have  not 
as  yet  done  so.  Upon  the  railroad^s  own  statements,  their  traffic  and  travel  is 
hardly  large  enough  to  Justify  such  continued  injustice  to  navigation  as  is 
vouched  for  by  the  State  Commissioners. 

As  to  the  size  of  the  draw,  100  feet  width;  the  president  of  the  railroad 
claims  (p.  2  of  E,  4)  that  100  feet  width  Is  nearly  three  times  the  width  of  the 
draw  openings  of  other  existing  New  England  bridges  where  the  navigation 
is  at  least  100  times  as  great;  and  the  railroad  manager  (p.  1  of  E)  localizes 
this  statement  by  saying  that  the  Boston  (Mass.)  bridge  draws  are  only  about 
36  feet  wide.  These  statements  are  undoubtedly  true;  but  the  Boston,  and 
other  bridges  referred  to,  are  generally  across  comparatively  narrow  Inland 
rivers  or  channels,  and  between  high  banks  or  buildings,  where  tides,  winds 
and  waves  are  of  small  account.  Moreover,  the  Joint  Boai*d  of  Railroad  and 
Harbor  Commissioners  of  Massachusetts  (Sen.  Doc.  No.  179)  in  April,  1871, 
found  these  Boston  draws  so  ifnreasonably  unjust  to  navigation  that  they 
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recommended  that  the  bridges  should  be  reduced  in  number  and  replaced  by 
constructions  on  isolated  piers,  with  100  feet  width  of  permanent  span,  and 
with  two  openings  of  60  feet  width  each  at  the  draw  spans  (see  p.  3476,  An- 
nual Eeport  Chief  of  Engineers,  for  1890).  At  tlie  Seaconnet  river  the  30-feet- 
depth  channel  has  nearly  800  feet  width,  winds,  waves  and  tides  are  at  times 
strong,  and  the  railroad  bridge  is  at  present  a  solid  causeway  save  at  its  single 
small  draw-span  opening.  Further  reasons  for  a  least  width  of  100  feet  at 
this  place  have  already  been  elaborated  by  me  under  the  head  of  ^*  Hydraulic 
and  Engineering  Features,^^  and  others,  or  the  same  in  different  form,  are 
given  by  the  complainants  In  the  attached  papers  (see  p.  1  of  F,  4 ;  p.  54  of  F ; 
and  1679,  65,  Engr.  Dept.  1891 ;  1398,  B,  15,  War  Dept.  1891).  On  the  other 
hand,  the  road  bed,  with  its  lights  of  way  and  terminal  facilities,  is  of  evi- 
dently great  value  to  the  Old  Colony  railroad.  The  cost  merely  of  so  much 
of  the  land,  as  was  purchased  and  presented  to  the  railroad  by  the  city  of 
Newport  alone  In  1860,  is  roughly  stated  by  the  mayor  (see  p.  46  of  F,  here- 
with) at  1^98,000  at  that  early  date,  and.  Judging  from  the  well  known  abnor- 
mally rapid  and  great  increase  in  value  of  all  property  in  this  neighborhood 
in  late  years,  the  gain  in  value  of  their  road  bed  alone  must  be  enough  to  pay 
for  the  construction  of  s  .veral  draws  like  that  at  present  required.  Moreover, 
the  railroad  facilities  at  Newport  are  almost  a  necessity  to  the  Old  Colony  com- 
bined railroad  and  steamboat  line,  as  a  reserve  terminal  during  the  ice  bound 
months  of  winter. 

As  to  the  fifth  point,  the  impracticability  and  danger  of  so  large  a  draw ; 
the  question  is  also  one  of  technical  opinion.  I  see  no  reason  for  any  fear  in 
this  direction.  The  adjacent  stone  highway  bridge,  referred  to  by  the  Old 
Colony  railroad  president  (E,  4,  herewith),  as  partly  washed  away  two  or  three 
times,  is  at  the  head  of  an  arm  of  the  ocean,  and  exposed  to  waves  coming 
over  a  long  reach  and  deep  water ;  while  the  railroad  bridge,  protected  from 
ocean  exposure  by  the  State  bridge,  is  itself  only  exposed  to  the  waves  from 
an  inland  bay  of  much  quieter  and  shallower  water  (see  Coast  Survey  maps). 
Moreover,  from  the  method  of  construction  of  the  railroad  causeway,  as 
described  by  its  president  (p.  2,  of  1679,  66,  Engr.  Dept.  1891 ;  1398,  B,  16, 
War  Dept.  1891),  the  new  draw  will  have  an  excellent  and  solid  foundation  to 
rest  upon  at  30  feet  depth  (see  p.  1  of  E,  7;  also  p.  1  of  1679,  69,  Engr.  Dept. 
1891;  1398,  B,  19,  War  Dept.  1891),  and  from  the  increased  width  of  open- 
ing the  new  piers  and  abutments  will  be  much  relieved  from  the  present  severe 
tidal  scour  (see  p.  2  of  F,  4;  p.  54  of  F;  all  herewith). 

As  to  the  sixth  point,  the  great  cost  of  the  required  change;  here  again  the 
question  is  one  of  technical  opinion.  The  chief  engineer  of  the  Old  Colony 
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railroad  estimates  the  cost  at  about  $450,000  (see  p.  35-36  of  F,  herewith); 
while  the  complainants  estimate  the  cost  at  not  over  9100,000  (see  F,  5;  also 
pps.  60  to  73  of  F ;  all  herewith).  The  estimate  of  the  Old  Colony  railroad  is 
undoubtedly  an  outside  one,  their  counsel  himself  stating  (p.  37  of  F)  that  this 
was  a  case  of  the  "Best  most  expensive."  The  Old  Colony  estimate  (\).  35  of 
F)  provides  for  19,000  cubic  yards  of  excavation  (equal  to  a  volume  45  feet 
depth  by  45  feet  width  by  250  feet  length),  and  for  9,000  yards  of  masonry 
(equal  to  a  volume  6  feet  width  by  45  feet  depth  by  900  feet  length),  and  for 
44,000  yards  of  rock  filling  (equal  to  a  volume  of  45  feet  depth  by  45  feet 
width  by  570  feet  length),  which  is  a  very  liberal  estimate  for  two  openings  of 
100  feet  each  (only  one  being  specified  by  the  Secretary  of  War),  with  the  best 
of  guard  piers  on  both  sides  of  both  abutments  and  of  the  center  pier,  and  the 
whole  on  the  supposition  of  the  new  draw  being  located  in  the  deepest  part  of 
the  river  [which  is  neither  necessary,  nor  specially  desirable  by  navigation,  nor 
required  by  the  Secretary  of  War.  (See  p.  55  of  F;  also  p.  4  of  F,  4;  and  E, 
2;  all  herewith.)].  Still  further,  the  prices  quoted  for  rock  filling  are  very 
high,  considering  that  large  hills  of  rock  are  adjacent  to  the  bridge  and  to  the 
Old  Colony  railroad  track.  In  my  opinion  the  amount  of  work  specified  in 
the  notice  of  the  Secretary  of  War  (E,  2,  herewith)  may  easily  be  done  within 
the  estimates  of  $100,000  submitted  by  Mr.  Janes,  C.  E.,  on  the  part  of  tiie 
complainants.  Any  cost  in  excess  of  the  latter  will  in  my  opinion  l>e  due  to 
work  done  by  the  railroad  in  their  own  interests  to  save  themselves  future 
trouble  and  expense,  and  not  because  it  is  really  required  at  present  by  the 
Secretary  of  War. 

As  to  the  seventh  point,  the  suspension  of  railroad  traffic  during  the  con- 
struction of  the  new  draw ;  here,  again,  the  question  is  one  of  technical  opinion. 
The  president  of  the  railroad  in  a  letter  prepared  by  him  for  publication  in  the 
newspapers,  just  before  the  last  hearing,  claims  (see  p.  3  of  E,  4)  that  all  traffic 
over  the  bridge  would  have  to  be  stopped  for  a  whole  year.  The  complainants 
(see  p.  3  of  F,  4;  p.  56  and  84  of  F)  claim  that  such  stoppage  is  not  at  all 
necessary,  giving  their  reasons.  My  own  views  to  the  same  effect  are  already 
given  above,  under  heading  of  "  Hydraulic  and  Engineering  Features."  There 
are  several  methods  by  which  any  stoppage  of  travel  might  easily  be  avoided, 
such  as :— the  use  of  a  temporary  track  on  one  side  of  the  causeway  while  the 
work  was  being  done  on  the  other  side;  or  the  use  of  temporary  overhead 
trusses,  underneath  which  the  new  piers  and  abutments  may  each  be  exca- 
vated ;  &c.  Other  railroads  have  overcome  far  greater  obstacles  in  such  work ; 
and  the  Old  Colony  railroad  may  safely  be  relied  upon  to  find  some  such  prac- 
ticable method  to  avoid  losing  their  valuable  connections  with  Newport,  as  a 
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sammer  resort,  and  as  a  winter  wharf  terminal.  Moreover,  the  question  of 
suspension  of  travel  is  that  of  inconvenience  to  the  railroad  travel  for  only  a 
short  time,  against  that  to  the  river  travel  for  all  future  years. 

As  to  the  eighth  point,  the  uselessness  of  any  change  in  the  railroad  bridge 
draw  before  a  similar  change  is  made  in  the  State  bridge  draw ;  this,  also,  is  a 
question  of  technical  opinion.  The  president  of  the  railroad  (see  p.  2  of  1679, 
66,  Engr.  Dept.  1891;  1398,  B,  16,  War  Dept.  1891)  and  the  manager  (p.  I  of 
B,  herewith)  and  the  railroad  counsel  (p.  12-13  of  F,  herewith)  claim  that  it 
would  be  useless  to  make  any  changes  in  the  railroad  bridge  alone.  On  the 
other  hand,  the  complainants  (p.  2  of  1679,  66,  Encrr.  Dept  1891 ;  1398,  B,  19, 
War  Dept.  1891 ;  and  p.  82  of  F)  claim  that  the  building  of  this  bridge  has 
increased  ^*  tenfold  *'  the  difficulties  of  the  river  navigation,  and  that  the  pro- 
posed change  at  this  bridge  alone  would  be  of  very  much  benefit.  My  own 
opinion,  very  decidedly  to  the  same  effect,  is  elaborated  above  under  the  head- 
ing of  ^^  Hydraulic  and  Engineering  Considerations.' 


»» 


Semedies  Suggested. 

If  a  wider  draw  is  to  be  required,  it  is  by  no  means  necessary  that  this 
should  be  secured  by  the  widening  of  the  present  one  where  the  water  is  natu- 
rally about  50  feet  deep.  The  30-feet-depth  extending  over  about  800  feet  width 
of  channel,  it  is  fully  as  advantageous  to  navigation  to  have  the  new  draw 
opening  near  one  shore  where  the  water  is  only  about  30  feet  deep,  as  to  have 
it  in  the  middle  of  the  causeway  where  the  depth  is  about  50  feet.  Such  con- 
struction will  probably  be  also  a  far  more  economical  arrangement  for  the 
railroad ;  and  it  seems  to  me  that  they  should  be  given  the  option  of  adopting 
it  rather  than  be  forced  to  widen  the  present  draw.  The  phraseology  of  the 
late  notice  served  upon  them  for  the  last  hearing  (see  E,  2.  herewith)  would, 
moreover,  allow  of  this;  although  the  railroad  in  its  estimates  of  cost  of  tiie 
new  draw  did  not  seem  to  have  taken  any  advantage  of  this  privilege. 

Conclusions  and  Becommendations. 

After  a  study  of  all  the  past  correspondence  and  records  of  hearings  upon 
this  bridge  question,  and  after  a  personal  inspection  of  the  locality  at  several 
different  times,  I  am  of  the  opinion  that  the  x^rescnt  and  probable  future  boat 
travel  through  this  bridge  is  of  a  good  deal  of  importance  in  comparison  with 
the  railroad  travel  over  the  bridge,  and  enough  to  require  immediate  modifica- 
tion to  the  bridge;  that  the  present  bridge  is  an  unreasonable  obstruction  to 
navigation  on  account  of  its  insufficient  width  of  span  and  depth  of  water, 
and  that  it  ought  to  be  provided  with  at  least  one  draw  span  of  at  least  100 
feet  clear  width  and  25  feet  depth  at  low  water. 
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Under  all  the  circumstances  of  locality  both  of  bridge  and  waterway,  it 
seems  to  me  that  the  bridge  and  waterway  have  each  so  much  of  an  inter-State 
character  that  it  would  be  perfectly  just  and  proper  that  at  least  the  deepening 
of  the  draw  opening  should  be  left  to  future  appropriations  by  the  United 
States  under  the  provisions  of  the  River  and  Harbor  Appropriation  Act,  and 
that  the  railroad  company  should  not  be  required  to  do  more  than  provide  for 
the  increased  width  of  waterway.  Moreover,  the  notice  served  upon  the  rail- 
road company  at  the  last  hearing  (see  E,  2)  did  not  specify  any  particular 
depth  in  the  draw  opening. 

Further,  it  seems  to  me  that  the  railroad  company  should  be  allowed  until 
the  first  of  July,  1894,  in  which  to  construct  the  new  draw  and  draw-opening^; 
this  allowance  of  time  being  in  my  opinion  a  reasonable  one  for  such  work. 

I  have,  therefore,  in  the  case  of  the  Old  Colony  Railroad  Bridge  over  the 
Sea  con  net  River,  near  Tiverton,  R.  I.,  to  recommend  that  the  Secretary  of  War, 
in  accordance  with  the  provisions  of  Section  4  of  the  River  and  Harbor  Act  of 
September  19,  1890,  give  notice  to  the  Old  Colony  Railroad  Company  that  they 
shall  provide  their  bridge  before  the  first  day  of  July,  1894,  with  a  draw  hav- 
ing an  opening  of  one  hundred  (100)  feet  in  width  in  the  clear;  and  to  recom- 
mend further  that  he,  at  the  same  time,  caution  the  road  that  the  needs  of 
navigation  will  probably  soon  require  this  opening  to  be  deepened  to  twenty- 
five  (25)  feet  depth  at  low  water,  and  that  the  piers  and  abutments  of  the  draw 
span  ought  to  be  constructed  accordingly. 

Respectfully  submitted. 

W.  H.  BEXBY, 

Captain^  Corps  of  Engineers^  U.  8.  Arm^» 

End,  G^  4,  to  7th  indt.  of  Feb.  5,  1893^  upon  1679^  77^  Engr,  Dept,  1891. 
Sdkonnet  Biver  Bridges, 
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This  book  should  be  returned  to 
the  Iiibrary  on  or  before  the  last  date 
stamped  below. 

A  fine  of  five  oents  a  day  is  inonrred 
by  retaining  it  beyond  the  specified 
time. 

Please  return  promptly. 


•ppp^w^i^^i 


Tv^S 
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